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POTASH PRODUCTION IN AMERICA 


Wow? What? When? Where? and Why? 


How is potash produced? 
What is potash? 
When did America start production? 


Where in this country is it produced? 
Why is potash essential to plants? 


All of these questions are answered in a motion picture 
(16 mm., sound, color, running time 25 minutes, on 800-ft. 
reel) produced in response to many and continued requests 
for an up-to-date educational film on this subject. 


The film is available on loan to agricultural colleges and experiment sta- 
tions, county agricultural agents, vocational teachers, responsible farm organi- 
zations, and members of the fertilizer trade. Requests for bookings should 
be made through the distributors as listed on page 46 of this magazine. 
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Science Improved .. . 


Corn and hine 


Soff Moonie 


ioe sphesamcsige in the type and production of corn and the live- 
stock that turn corn into milk and meat has been a fascinating and 


a rewarding game. 


While most of the best of it has been done by 


highly trained scientists at the State Colleges and the U. S. Depart- 
ment of Agriculture, we are obliged to acknowledge that the proving- 
ground for the successful trials of these superior products of agrono- 
mists and geneticists has been right on the farm. 


If we had had a mass of unwilling 
and stubborn farmers and stockmen to 
deal with in the past century, few of 
the rapid advances would have been 
possible. In the earliest settlements the 
immigrants from overseas brought with 
them seed stock of considerable value, 
to apply in their conquest of a new and 
a raw land. As time went on and soils 
began to lack pep and reserve elements, 
these men realized that even the best 
of the living germs of plant and animal 
resources which they had fostered were 
not good enough to last. 

With the slow establishment of the 
agricultural research centers it became 


feasible for these adventurous farmers 
to seek public aid in the improvement 
of what they and the Indian natives 
had managed to secure without the 
advantage of project papers and scien- 
tific exchange of results. Down to the 
present we can say without challenge 
that the corn-breeding experiences of 
the past 30 years are so productive that 
their effects are likely to be felt even 
more in the field of livestock breeding 
than in plant breeding itself. The 
newer method of corn breeding involves 
the producing of a fresh supply of seed 
each year by what they call “controlled 
heterosis.” Some breeders believe we 
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can modify this method used for corn 
to make advances in the improvement 
of many types of livestock. 

To begin where we should, note that 
today we have been collecting thousands 
of types of aboriginal corn in parts of 
the American tropics and bringing 
them to breeding centers for intensive 
study. Some of these queer, multi- 
colored, and rather nubby native maizes 
may yield some real genetic secrets. In 
the day they were produced they no 
doubt represented a real advance over 
the first feeble fruits of the corn plant 
known to mankind in Mexico and 
Central America. Our Iowa corn 
breeders are not sneering at the looks 
of these old Aztec ears. One might 
just as well make fun of a grub before 
it soars away as a butterfly. 


OBODY knows, and probably never 

will know, how the early Indian 
corn growers worked out their breed- 
ing systems. They did a remarkable 
job with the means at their command. 
There is proof that the Indians often 
mixed up religion and votive ceremonies 
with their corn planting and seed har- 
vesting. Some tribes must have saved 
their seed because its color arrangement 
had some significance. Observers say 
that Indians seem to have had a fancy 
for the early eight-row strains of flint 
and flour corn. White people growing 
corn in the same latitudes seldom use 
these kinds now. 

Breeders believe that the tribes living 
in the Appalachian and Ohio Valley 
regions grew dent corn with 16 to 24 
rows. Shoe-peg corn with deep, nar- 
row, and rough kernels, sometimes with 
24 rows to the ear, was also produced 
by Southern Indians. These starchy 
specimens were believed to attain a test 
weight of 50 pounds per bushel. The 
eight-row flour corn and the gourd 
type corn were soft varieties and the 
natives liked them well because their 
grinding was easier with the home- 
made stone mortars they often used 
to make meal. For roasting ears, evi- 
dence tends to show that the aborigines 
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favored the flints. Our museums in 
the Midwest and Southwest trace the 
corn lore of the red man for us and 
give us a new zest for the whole pano- 
rama of progress in developing modern 
Zea maize. 

Corn Belt enthusiasts often aver that 
the white farmer greatly improved the 
corn which the Indian gave him. The 
Midwest Indians when settlement by 
white men occurred were growing as 
a rule eight-rowed flints and flour corn. 
This was an early-season corn and con- 
sisted of white, blue, red, and calico 
variegated corn. But if the corn that 
the white man grew in the 1850’s was 
superior in yield to that used by Corn 
Belt Indians, it is likely that the settlers 
merely brought with them from the 
East a later-maturing type of dent corn 
which had been developed by the red 
brethren in Pennsylvania and adjacent 
areas. 

If this is true and the white man 
received a better kind of seed corn from 
the East than he found Corn Belt native 
tribesmen using, one wonders just how 
the better-yielding dents grown by 
Pennsylvania Indians were produced. 
Much as he likes to brag, the white 
man can’t claim he had much to do 
with originating dents—even though 
he did more fully utilize their possibili- 
ties as years went by. 


EFERENCE is often made to state- 
ments preserved from the records 
of John Lorain of Pennsylvania, a 
worthy and respected authority in farm- 
ing who was a keen student of Indian 
corn. This man tells us that Indians 
deliberately crossed the primitive white 
gourd corn seed and yellow flint and 
then selected segregates that turned into 
what we know as dent corn. Whether 
these first crosses made in the East 
were conscious ones. or just accidental 
occurrences, the chances are that therein 
the continent got its first dent corn 
types. 
What happened afterwards stems 
from the natural results of white men’s 
invasion of a primitive land, with their 
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own needs uppermost. They brought 
choice livestock with them—at least in 
in their own eyes—and wanted corn for 
cattle, hogs, and horses. They had 
better grinding outfits than Indians 
possessed, and so yield rather than soft- 
ness was the criterion they sought. 
Here is it that the paths of the tribes- 


men and the white invaders drew apart. 
From that point onward the white man 
was on the track of something better. 

But even up to the late eighties farm- 
ers had not done much more than the 
Indians in corn breeding, except they 
had substituted a later type of dent 
corn for the earlier types of soft calico 
corn their red neighbors had raised. 
With the challenge that they needed 
better corn and that they had not ac- 
tually produced corn very much better 
than the legacy left by the Eastern 
Indians, something different had to be 
done. 

First of all, they had to organize and 
get up steam. No better place to do 
this, they felt, than to show nice, even, 
well-rounded ears of corn at local and 
state fairs. I remember that era well. 
Every fair had its boxes of exhibit corn 
laid neatly in white and yellow rows, 
surrounded by farm folks eager to see 


its beauty and uniformity, and see the 
anxious judges lift out, examine, prod, 
and use the jackknife to these ears of 
open-pollinated maize. 

Beauty shows they were, to be sure, 
maybe not with the genetic possibilities 
for inheritance now possessed by the 
beauty contests where we gawk at 
feminine pulchritude. Beauty was the 
key to praise and prizes in those corn 
shows at the turn of the century and 
up to the 1920’s. Colleges held them 
at midwinter short-courses and farm 
boys trained in judging teams later 
became growers of fancy ears selected 
carefully for the autumn shows. They 
did much good even if beauty was not 
the right approach to yield and feeding 
value. The corn shows focused every- 
body’s eyes on maize as it had never 
been glorified before. Trips to Wash- 
ington for the boys’ corn clubs further 
stirred up the latent enthusiasm of 
young men for doing something or 
other to what had long been neglected. 


UPERFICIAL appearances led to 
no overwhelming improvements, 
but the spark that finally lighted the 
train of circumstances most assuredly 
was struck in that era of admiration. 
One of the pioneer corn revivalists and 
champions was the late Perry.G. Holden 
of Iowa State College, a teacher and 
extension agronomist. I often heard 
him lecture in college halls between 
1913 and 1920. In his student days at 
Michigan State College, Mr. Holden 
had learned to respect the botanical 
theories of Dr. W. J. Beal. Beal was 
the first man to hybridize corn to pro- 
duce vigor in the first-generation hybrid. 
Holden and his contemporaries had 
more faith in boys and their ambitions 
than they did in the selection of pretty 
corn. Some of them got interested 
enough in measuring the value of the 
beauty-show corn through use of the 
ear-to-row tests. If they were con- 
vinced, after making numerous trials 
of this nature with the choicest show 
ears to be found, that there was little 
(Turn to page 50) 











ERTILIZERS traditionally have 

played an important role in crop 
production in the Northeastern States.' 
The land in this region was in forest 
when the first settlers came. In this 
region a layer of organic matter 8 to 
12 inches deep accumulated from leaves, 
branches, and the trees themselves. 

The forests were cleared and early 
writers described how easily the land 
plowed and what bountiful crops were 
produced for the first few years. Under 
the cropping systems used, little organic 
matter was returned to the soil. Plow- 
ing and tillage increase the aeration 
of the soil and increase the rate of or- 
ganic matter breakdown, much as open- 
ing the draft of a furnace increases the 
rate of fuel consumption. 

After a few years the thick layer of 
organic matter and its reservoir of ni- 
trogen, phosphorus, potassium, and 
other plant nutrients was greatly re- 
duced. Many of the soils of the North- 
east were low in phosphorus- and potas- 
sium-supplying minerals and were low 
in lime. Liming became an accepted 
practice. Manure produced excellent 
crop yield responses but there wasn’t 
enough manure. By 1700 many farm- 
ers were using fish, fish scrap, tankage, 
and wood ashes as fertilizers. Farmers 
in New England continued to buy wood 
ashes from Canada in carload lots as 
late as 1900. It has been said that the 

1 Maine, New Hampshire, Vermont, Massachu- 


setts, Rhode Island, Connecticut, New York, New 
ersey, Pennsylvania, Delaware, Maryland, and 


est Virginia. 


More Effective Fertilizer Use 
Needed in the Northeast 


By Mack Dibe 


Massachusetts Agricultural Experiment Station, Amherst, Massachusetts 





fertilizer industry started in New Eng- 
land. 

During recent years more and more 
fertilizers have been applied, partic- 
ularly on land for vegetables, potatoes, 
and other crops with high acre values. 
As indicated by recent research, con- 
siderably more fertilizer is needed each 
year to reach a high level of crop pro- 
duction on most soils in the Northeast. 
Fertilizers are not being used to their 
maximum efficiency on some crops. 
Certain changes in methods of fertilizer 
application, in amounts of lime and nu- 
trients used on different crops, and in 
farm management practices can im- 
prove the effectiveness and efficiency ot 
fertilizer use. 


Why is more effective use of 
fertilizer materials needed P 


As natural soil fertility is depleted, 
and as world food requirements in- 
crease, more and more fertilizer ma- 
terials will be needed. Since the po- 
tential need for fertilizers far exceeds 
the supply, our farmers must be en- 
couraged to make the most effective use 
of the present production of fertilizer 
materials. 

What is the relative effect of increas- 
ing or decreasing the amount of nitro- 
gen, phosphorus, and potassium (N-P- 
K) on the yields of important crops? 
Figures on fertilizer use and data from 
hundreds of fertilizer experiments from 
all the 48 states were assembled in 1951 
through the cooperative efforts of a 
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large number of state and federal agron- 
omists (7). These data indicate the 
possibilities of much larger crop yields 
and more efficient crop production 
through the wise use of fertilizer. They 
show the serious decreases in crop 


yields that would result from sharp re- 
ductions in current fertilizer usage. 
Many soils throughout the Northeast- 
ern region would not produce market- 
able crops without the liberal annual 
applications of complete fertilizers. 


Major Crops in the Northeastern 
Region 


Dairying, general livestock, grain, 
and fruit, vegetable, potato, and tobacco 
growing are important types of farm- 
ing in this region. Forage crops, corn, 
and small grains are grown on both 
general livestock and dairy farms. 
More than 65 per cent of the farm land 
in this region is in rotated or per- 
manent hay and pasture. Many farms, 
especially in the six New England 
States (Maine, New Hampshire, Ver- 
mont, Massachusetts, Connecticut, 
Rhode Island), have replaced substan- 
tial acreages of corn silage with grass 
silage. Acreage of superior legume- 
grass mixtures has increased. This 


Fig. 1. A Vermont pasture in the rough. 


acreage increase will become more rapid 
as more and more farmers learn the 
principles of fertilization and grazing 
management required for superior leg- 
ume-grass mixtures. 


Climate and Soils 


Most soils of this region are acid 
and are low in natural fertility. Rain- 
fall distribution and temperature are 
favorable for production of vegetables, 
potatoes, small grain, and forage crops. 
However, many of the soils are low in 
water- holding capacity so that supple- 
mental irrigation is needed for maxi- 
mum production of many shallow- 
rooted crops. 


Fertilizer Usage 


The historical as well as the present 
average use of 8 pounds N, 20 pounds 
P.O;, and 13 pounds K.O per acre 
(Table I) is much higher in the states 
of the Northeastern region than in the 
North Central or Western regions (7). 
However, even these values are mis- 
leading. Many intensively cultivated 
crops as tobacco, vegetables, and pota- 
toes receive very high applications of 
fertilizer. Corn and small grains and 
limited acreages of improved forage 


With little expense, such pasture can be brought to a 


high state of production by the intelligent use of lime and fertilizer. 














mixtures receive moderate applications 
of fertilizer. But a large acreage of 
hay and pasture receives very little 
fertilizer. 


TABLE I.—AVERAGE USE OF N, P.O;, AND 
K,O FoR THE MAJOR FERTILIZER-USING 
CROPS IN THE NORTHEASTERN REGION 
IN 1950 (7) 


Pounds per acre 


1000/ 

Crops Acres N P.O; KO 
Corn Grain...... 3,194 14 34 20 
Corn silage...... 142 11 29 14 
I Sono 56-2 4, ccc 1,880 10 42 22 
BE ks acne os 315 6 26 16 
Pe sk A 344 e-: 6). oF 
ig cine s eve eae 2,079 Sa 14 
Soybeans........ 202 2 FF = 
Tobacco......... 119 76 79 130 
Potatoes. ........ 472 83 156 178 
Vegetables....... 823 68 129 92 
BERS. bbs Gab <6 640 20 10 9 
Legume grass.... 10,295 1 yf 4 


Perm. grass...... 12,868 3 5 2 
Average all crops* 33,373 S 2°12 


*Manure. It is important to recognize that on 
dairy and general livestock farms a large amount 
of the plant nutrients (nitrogen, phosphorus, and 
potassium) come from manure. Although the 
surveys did not include the yield responses to 
manure, it is generally recognized that a pound 
of N, P20s, or KeO from manure is as effective 
as a pound from inorganic fertilizers. 


Experimental crop yield results pro- 
duced by N-P-K fully justify increas- 
ing and current acre applications to 
nearly all crops, particularly forage in 
the Northeast. However, more is re- 
quired than simply dumping on addi- 
tional fertilizer. Such problems as the 
supply and availability of straight ma- 
terials to farmers and the added cost of 
more fertilizer must be considered. 
Lower handling cost of high analysis 
fertilizers should reduce the unit cost 
of N-P-K to the farmer. - More effort 
must be placed on finding more effec- 
tive ways to use the fertilizer we now 
produce. For example, a farmer should 
not be forced to buy a complete fer- 
tilizer if his alfalfa requires a topdress 
application of straight potash. Like- 
wise, a vegetable grower should not 
be forced to use an 8-8-8 or similar 
complete fertilizer for sidedressing if 


his crop needs N and K. 
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Why are liberal applications of 
fertilizers required in the North- 
east P 


Nitrog2n. Most of the soils of this 
region now are low in organic matter. 
Relatively high rainfall especially dur- 
ing the fall and spring causes serious 
annual loss of nitrates by leaching. 
Many of the soils are low in lime, 
phosphorus, and potassium so that 
grasses crowd out legumes to the ex- 
tent that many areas are referred to as 
“natural grasslands.” Legumes are in- 
adequate in this region as a source of 
nitrogen for all types of farming if 
maximum levels of production are to be 
achieved. With many intensively cul- 
tivated crops such as vegetables, legumes 
can supply only a small part of the 
nitrogen requirements. Even with leg- 
ume-grass associations varying amounts 
of applied nitrogen are needed for maxi- 
mum production, particularly in estab- 
lishing new seedings on soils low in 
available nitrogen, and in meadows 
where there is a low ratio of legume 
to grass. 

Phosphorus. For many years farm- 
ers in the Northeast have made heavy 
applications of available phosphorus to 
areas in potatoes, vegetables, and other 
high acre-value crops. Experimental 
data show that on many soils of this re- 
gion crop yield response continues to 
high levels of applied phosphorus. But 
recent research shows that plants often 
recover less than 10 per cent of the 
fertilizer phosphorus applied in a grow- 
ing season. Why is this recovery so 
low? 

When soluble or available phosphorus 
is applied to soils of the humid re- 
gion, much of that phosphorus reacts 
with active forms of iron and aluminum 
in the soil to form relatively unavail- 
able iron and aluminum phosphates 
(1, 2, 6, 9). These compounds have 
been identified recently as strengite and 
varascite (3). Soils of the Northeast 
are much higher in active iron and 
aluminum than soils of other regions 
(1). This helps explain why much 
larger applications of phosphate fer- 
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Fig. 2. The spots in this pasture speak eloquently for the value of nitrogen and potash—the prin- 


cipal constituents of urine. 


The herbage on such spots is not too palatable unless the N and K 


are balanced with lime and phosphorus and the herbage maintained in succulent condition by 
careful grazing and clipping. 


tilizers are required by soils of this re- 
gion to supply a given level of available 
phosphorus to plants. 


Soil organic matter increases the 
effectiveness of applied phosphorus 


Farm practices which increase the ef- 
ficiency of utilization of applied phos- 
phorus are of great importance. In the 
humid region increased effectiveness of 
applied phosphorus can be attained by 
proper use of manure, sod-forming 


crops, and crop residues. In the de- 
composition of organic matter by mi- 
cro-organisms, organic compounds such 
as citric acid are produced. The or- 
ganic compounds inactivate iron and 
aluminum, forming stable Werner type 
complex ions (9). In this way organic 
matter is highly effective in reducing 
phosphate fixation and in releasing 
phosphorus from fixed iron and alumi- 
num phosphates (4). This release of 
relatively insoluble phosphorus by the 
products of microbial activity is be- 
lieved to be the most important mech- 
anism which reduces the reliability of 
chemical soil tests for available phos- 
phorus. Furthermore, because of this 


effect of organic compounds in releas- 
ing fixed phosphorus during the grow- 
ing season, the attempt to increase the 
accuracy of chemical soil tests for avail- 
able phosphorus is unrealistic. For ex- 
ample, frequently, it is found that in 
March or April a soil test is low in 
available phosphorus, yet if there is or- 
ganic matter present and a liberal 
amount of nitrogen is supplied, there 
is no crop yield response to applied 
phosphorus. It is believed that in this 
case adequate amounts of phosphorus 
were made available when released 
from “fixed” iron and aluminum phos- 
phates by the increased production of 
certain organic compounds. And in 
this region the amount of phosphorus 
from the organic matter itself is quite 
small as compared to that released from 
inorganic sources! 

In the Northeast the established prac- 
tice of using superphosphate in the dairy 
gutter and on manure reduces phos- 
phorus fixation to a minimum. For 
this fundamental reason the fertilizer 
industry is urged to make superphos- 
phate available to the dairy farmer. 
Banding and pelleting superphosphate 
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reduces physical contact with the soil, 
thereby reducing fixation of phosphorus. 

The practice of sidedressing culti- 
vated crops with a complete fertilizer 
must be condemned as an inefficient 
and wasteful use of phosphorus. In 
addition to practices which reduce phos- 
phorus fixation, some major shifts in 
phosphorus use by crop should be made. 


Potassium. Many soils of this region 
are low in cation exchange capacity, and 
the soils are low in potassium-supply- 
ing power. Soils of this region do not 
receive an annual deposit of potassium 
bearing loess as do many areas in the 
Corn Belt. On these soils, low in avail- 
able potassium and low in potassium- 
supplying power, a large part of this 
element required for adequate crop pro- 
duction must be supplied as fertilizer 
potash. Fundamental studies on the 
mechanism of cation uptake by plants 
are helpful in understanding why two 
or three split applications of fertilizer 
potash are required, particularly for 
high production of superior legume- 
grass mixtures and for certain vege- 
tables (5). In case of crops requiring a 
high level of available soil potassium 
throughout the growing season, split 
applications of K reduce luxury con- 
sumption of potassium thus making for 
more efficient use of this nutrient 
element. 


Lime. Nearly all soils of this region 
are acid and require periodic applica- 
tions of limestone for most crops. Lime 
is essential for the efficient utilization 
of all fertilizer elements on most soils. 
In the case of sandy soils (low clay) 
when limestone is ground too finely, 
much of the calcium and magnesium 
is lost by leaching. Thus it is reasoned 
that on sandy soils 20-40-mesh lime- 
stone may be more desirable than 100- 
mesh stone. 


Yield response curves for N, P and K 


In general, the yield response curves 
for the major fertilizer-using crops are 
similar and the response to additional 
N, P, or K depends on where current 
use of that element falls on the yield 
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curve. For example, Irish potatoes re- 
ceived 156 pounds P,O;, and vegetables 
received 129 pounds P,O;/acre (7). 
These high rates of phosphorus appli- 
cation fall on the flatter part of the 
curve and changing the current rate 
would produce small changes in yield. 
In contrast the average use of 7 pounds 
P.O; on improved legume-grass mix- 
tures is very low and falls on the steep 
part of the curve. Here any important 
changes in phosphorus application will 
produce major changes in forage crop 
yields. Use of N and K on forage 
crops in the region is also low and like 
P falls on the steep slope of the curve. 
Hence forage crop yield response to N 
and K is also high. 


Yield Potential of Forage Crops in 
the Northeast Is Tremendous 


The largest potential expansion of 
fertilizer use in this region is on forage 
crops. The survey shows that through- 
out the Northeastern region tremen- 
dous increases are possible in the pro- 
duction of forage by the adequate fer- 
tilization of superior legume-grass mix- 
tures such as alfalfa or ladino clover 
with smooth brome or leafy late-matur- 
ing strains of orchard grass. Adequate 
fertilization of areas now in permanent 
grass will likewise produce large in- 
creases in forage yields. An increased 
production of high quality forage is 
needed in the Northeast to help the 
dairy industry lower production costs 
and to help milk production keep pace 
with our growing population during 
the next 25 years. 

The annual average use of fertilizer 
nitrogen on permanent grass in the 12 
Northeastern States is only 3 pounds 
per acre on 12 million acres (7). If 
on 6 million acres of this land, the rate 
were increased to 40 pounds of nitro- 
gen per acre, with adequate phosphorus 
and potash and best management, the 
yield would be increased over 50 per 
cent. This increased production would 
be equivalent to the production on an 
added 3 million acres; however, this 
would require 110,000 additional tons 
(Turn to page 40) 








Cattle and the Farm Economy 
of the South 


By Paul F, Newell 


Mississippi State College, State College, Mississippi 


S systems of farming shift and 
change in this area and as more 
land becomes available as a result of 
shrinking acreages in row crops, the 
beef cattle business assumes more im- 
portance. This is true because lands 
removed from crop production are best 
employed when used for grass and 
forage production and because these 
are the types of feed crops that are well 
utilized by cattle. Beef cattle produc- 
tion is a land-use type of business and 


money returns are figured on a volume 
basis rather than on intensive methods. 
The expanding acreages in forage crops 
fit this enterprise to advantage. 


The cattle business provides a profit- 
able market for grasses and feeds pro- 
duced on the farm that otherwise 
would not be readily marketable. If 
this principle were better understood, 
fewer pastures would be overstocked 
and stored feed supplies would more 
nearly fill the needs for wintering 
herds. Grass, roughage, and grain pro- 
duction are basic to the management 
of cattle on each farm. But to grow 
grass is not to set up a system of farm- 
ing. Cattle production is much more 
than that. 

Cattle production conserves and im- 


proves the land. Much of the profit 


Fig. 1. Good cow herds are more profitable in a cow-calf plan. 


1] 











from cattle is returned to the land and 
the herd. This practice enlarges the 
capital resources of the business and its 
earning power. That’s what gives the 
cattle business the high prestige and 
stability it enjoys on many farms in all 
sections of the country. 

Beef production is an_ enterprise 
which challenges each operator to in- 
crease his cattle income by improving 
his methods. The opportunities for 
success are greatest in this area when 
the business is built around a good cow 
herd and preferred market outlets that 
go with such a business. 

Wise buying and selling methods 
and good production technique are 
both part of the cattle business. Any 
successful producer will, if he under- 
stands practical economics, have many 
opportunities to take advantage of sup- 
ply and demand situations which he 
can turn into profit for himself. To 
sell cattle when they are “ready” and 
when they will bring the highest dol- 
lar and to buy when they are the 
cheapest is an important principle to 
be observed by the cow man. 


The Cow-Calf Plan Is Basic 


The cow-calf phase is the heart of the 
commercial cattle industry in the South. 
It is the type of operation suited to 
most farms. It’s a long-term business 
but it’s safe. Few go broke who give 
their cow herds reasonably good man- 
agement. Labor requirements for the 
cow-calf business are less than for most 
other types of livestock business. 

The cow-calf operator must provide 
a dependable grass supply for a long 
grazing season. The beef herd re- 
quires pastures that will. furnish grass 
on an economical, dependable basis. 
_ That’s why permanent and perennial 
types of pastures are basic to the cow 
business. The steer man and other 
classes of livestock producers can use 
rotation pastures; there’s little place for 
them in the cow-calf operation. An- 
nually planted pasture crops will not 
sustain a cow-calf business. When 
short-term spring pastures mature, they 
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Fig. 2. The silo is becoming a more important 
factor in Southern beef production. 


fade away to leave little grass on the 
land in the summer and fall when the 
grass supply is usually short. 

The cow-calf operator stocks his 
permanent pastures moderately, allot- 
ting enough land for the herd to insure 
a reserve of forage on the ground at 
all times. He fertilizes his pastures as 
needed but never plows a permanent 
sod. He mows as needed to control 
weeds, never to remove good forage. 
That is left for the cattle. The weather 
is usually dry in the summer and fall, 
and this reserve supply of grass often 
is the difference between a profit or a 
net loss. 


Winter Feeding Necessary 


The necessity for feeding for 70 to 
90 days in the winter cannot be over- 
looked. All cattlemen have to feed in 
the winter. Silage and hay are essen- 
tial feeds in the winter management of 
the cow herd. Pasture is not depend- 
able as the winter feed supply for the 
cow-calf operator. It can supplement 
other feed. Silage is the basic rough- 
age for large producers because it is 
impracticable to grow enough hay on 
an average farm to winter a large herd. 
(Turn to page 43) 









Sampling Soils 
for Chemical Tests 


Prepared by J. F. Reed, Atlanta, Georgia, together with Members of the Soil Test Work Group 
of the National Soil and Fertilizer Research Committee * 


NDOUBTEDLY one of the most 

important issues associated with 
soil testing is the matter of obtaining a 
soil sample that represents the area 
to be tested. The Soil Test Work 
Group encountered the problems of 
proper soil sampling when surveying 
the status of soil testing in the United 
States. It was observed that a large 
number of different agencies are in- 
volved in taking soil samples. Although 
almost all of these agencies recommend 
taking a composite sample, the sugges- 
tions for doing so vary considerably. 

It was the recommendation of the 
Work Group that summaries of exist- 
ing data be made and studies be con- 
ducted on procedures for adequately 
sampling fields. However, pending 
further research studies, it should be 
helpful if some procedure which would 
incorporate the best features in exist- 
ence could be set up as a “general” pro- 
cedure. This, of course, would be 
subject to modification for local use, 
but would offer some basis from which 
to work. The preparation of such a 
procedure has been the purpose of this 
study. 

It must be acknowledged that the 
subject of soil sampling is not one upon 
which considerable research work has 

1The Soil Test Work Group is composed of: 
Southern Region: J. W. Fitts, N. C. State College, 
Chairman; North Central Region: . Hanway, 
Iowa State College; Northeastern Region: L. T. 
Kardos, Univ. of New Hampshire; Western Region: 
W. T. McGeorge, Univ. of Arizona; U. S. Depart- 
ment of Agriculture, L. A. Dean, BPISAE; In- 


dustry Representative: J. F. Reed, American Potash 
Institute. 


been done. Much of what has been 
done is not published. This makes the 
task of setting up a “reference” soil- 
sampling procedure difficult. In pre- 
paring this suggested procedure, the 
Soil Test Work Group has solicited ad- 
vice from many agronomists, and ad- 
vantage of the best information avail- 
able, both published and unpublished, 
has been taken. A partial list of the 
literature dealing with soil sampling is 
appended to this article. 

The instructions for soil sampling to 
follow are based on the type of pro- 
cedure involving a composite sample 
from a given area. This is the sam- 
pling method in use by almost all 
states in this country. A different type 
of procedure is recommended in IIlinois 
and there is certainly much to be said 
for their method. It is not the purpose 
of this article to discuss the merits of 
the two plans but rather to attempt 
to set up a standard or “reference” pro- 
cedure for those who use the single 
composite method. 


Instructions for Taking Soil 
Samples 


1. For the purpose of sampling, the 
farm should be divided up into areas 
or fields not larger than 5 to 10 acres 
each. If an area or a field is very 
uniform in appearance, production, 
and past treatment, it may include 
as much as 20 acres. However, areas 
that are different in appearance, 
slope, drainage, soil type, or past 
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AREAS FOR SAMPLING 
% OMIT OR TAKE SEPARATE SAMPLE 


Fig. 1. In a non-uniform area, as shown above, 

sample No. 1 would include level upland, No. 2 

would be taken from a sloping area, and No. 3 

from bottomland. Each sample is made up of 

15 to 20 borings taken as in sample No. 1 and 
put in a one-pint carton. 


treatment should be sampled sep- 
arately even though smaller than 5 
to 10 acres. 


2. The diagram shows the method of 
properly locating the areas to be 
sampled. Take a separate composite 
sample for each soil area or field. 
In taking samples a soil tube, soil 
auger, or narrow-bladed trowel are 
preferable, but with proper precau- 
tion a satisfactory sample can be 
taken with a spade and knife. 


. Avoid taking the sample from the 
fertilizer band when sampling fields 
in row crops. Avoid any unusual 
spots such as old fence rows or road- 
beds, or where lime or manure has 
been piled or spilled. Also avoid 


SOIL TUBE 
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small areas that are much different 
from the rest of the field. If desir- 
able these areas can be sampled sep- 
arately. 


. The soil is easier to sample when its 


moisture condition is suitable for 
plowing. Even though the soil is 
too wet to plow, it can often be sam- 
pled unless it is too muddy for han- 
dling. The best time to sample is 
after plowing in advance of expected 
lime and fertilizer applications. 


. Any clods or lumps should be broken 


up before they dry out. Fairly wet 
samples can be spread out to dry at 
room temperature on a clean sheet 
of wax paper. Don’t dry samples on 
a stove or radiator. 


Take a uniform core (or thin slice) 
of soil from the surface to the plow 
depth (usually about 5 to 6 inches) 
in from 15 to 20 spots over the field. 
(In permanent pastures or lawns, 
sample only to a depth of two 
inches. ) 

If a spade and knife are used, dig 
a spadeful of soil to the plow depth 
and throw it aside. Then dig a one- 
half inch slice of soil and keep it on 
the spade. Use the knife to cut from 
this slice on the spade a one-half 
inch core from top to bottom and 
place it in a clean bucket or con- 
tainer. Repeat this at each of the 
15 to 20 spots. 

If using a sampling tube or soil 
auger, it may be possible for the 
amount of soil from each spot to be 
such that a pint carton will hold the 
soil from 15 to 20 spots. If this is 
not practical, such as with the spade, 


Fig. 2. This shows method and depth of taking a sample with soil auger, soil tube, and spade. 
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collect in a clean bucket, mix well 
the soil from all spots, then halve or 
quarter as necessary to fill a pint 
carton. 


Label each sample with a number 
and your name. Be sure to keep for 
yourself a record of the area from 
which the samples were taken. One 
way is to make a rough sketch or 
map of the sampled areas. 


Fill out the information sheet as 
fully as possible. This will help 
greatly to make your report and rec- 
ommendations useful to you! 


Alkali areas are quite numerous in 
some localities.* Since alkali salts 
move up and down in the soil with 
the moisture, these areas should be 
sampled in one-foot layers to a 
depth of three feet or to the water 
table if encountered at a shallower 
depth. A soil auger can be used 
and composite samples obtained for 
each one-foot depth, in a manner 
similar to that used for surface soils. 
In addition a sample of the surface 
crust itself should be taken and sub- 
mitted for analysis. 


Discussion of Soil Sampling 


There are several factors that have 
to be taken into account in preparing 
to sample a field for soil analysis. In 
this discussion some consideration is 
given to each of these factors to ex- 
plain and to supplement the instruc- 
tions for taking soil samples as pre- 
sented here. 

Some agronomists feel that the short- 
comings of the existing procedures are 
not as much a factor in soil sampling 
as is the difficulty in getting farmers 
to follow the procedures. Undoubtedly 
there exists a need for more emphasis 
on care in sampling and a need for 
more method demonstration by ex- 
perienced agronomists. It is recognized 
that the human factor cannot be elim- 
inated by a “reference” method of soil 
sampling. Yet the great variety of in- 


* For possible inclusion in Western areas. 
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structions available certainly contributes 
to the difficulty in educating agricul- 
tural workers and farmers in proper 
soil sampling. Some uniformity in 
procedures would help to overcome 
this. 

Among the factors that have to be 
considered in preparing to sample a 
field for soil analysis are: 


(1) The decision as to the area to 
select for soil sampling, i.e., 
what size area to sample, 
whether to subdivide the field 
into smaller fields. 


(2) The number of borings, the 
distribution of the borings, and 
the relation to the size of the 
area to be sampled. 


(3) The sampling tools to be used. 
(4) Depth of sampling. 
(5) The size of the final composite 


sample (one pint usually) and 
whether this should result 


Fig. 3. Various tools can be used to sample 

soils. The four on the left show some of the 

soil tubes in use. The one on the extreme left 

is completely enclosed while the other three have 

one side cut away. Other tools shown are a soil 
auger, a trowel, and a spade. 
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Fig. 4. Here a soil sample is being taken with a soil tube. The sample has been taken to a depth 
of six inches and this process will be repeated at 15 to 20 places over the field. 


from subdivision of a larger 
sample. 

(6) The moisture status of the area 
—is it too wet or too dry? 


(1) Selection of Area to Be Sampled 


In most instructions the area to be 
sampled is designated as a “field.” 
This implies an area confined to one 
crop or bounded by a fence, stream, 
ditch, road, or some other line. Fre- 
quently the instructions suggest that a 
separate composite sample be taken for 
every 5 to 10 acres—thus restricting 
the size of the field. Actually there 
is no good basis for such a restriction 
and more properly soil type and past 
management should be’ considered in 
deciding the size of the area. It is 
conceivable that a 20-acre field rela- 
tively uniform in soil type and in past 
management could be sampled better 
as a unit than a 5-acre field that varies 
in topography, degree of erosion, soil 
type, treatment, etc. 


From a practical standpoint it may 
be argued that there is little to be 
gained by dividing a 5-acre field for 
sampling if the field is to be fertilized 


or limed as a unit. There is, how- 
ever, the advantage that some informa- 
tion is obtained on the variation within 
the field. 

Some farmers may prefer to con- 
centrate their sampling sites in the 
poorer parts of the field. Then the 
entire field can be treated so as to bring 
these poorer areas up to maximum 
production, even though the better 
areas may receive a slight excess. In 
still other instances both good and bad 
areas within a field may be sampled 
separately in an effort to find out by 
comparison the cause ‘of these differ- 
ences within the field. Thus the pur- 
poses for which the samples are taken 
will influence the selection of the area 
to be sampled. 

Admittedly the usual instructions 
dealing with field size are conservative 
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in that they both restrict the size of the 
area represented by one composite 
sample and specify the omission or 
separate sampling of smaller areas that 
differ in topography, position, or past 
management practices. 


(2) Number and Distribution of 
Borings 


Some studies of this type have been 
published; other unpublished data have 
been examined or discussed with those 
who obtained it. Most instructions 
call for a composite sample made up 
of anywhere from 5 to 20 borings 
within a given field. If the field is sub- 
divided because of differences in soil 
type, another composite made up in the 
same way is called for. 

The exception to this is typified by 
the instructions given by Illinois where 
several samples are taken at different 
locations in the field (e.g., seven loca- 
tions for a 10- to 20-acre field and eleven 
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locations for a 40-acre field). At 
each location a composite is made of 
five different points within a square 
rod area. Each of these various com- 
posites is numbered and analyzed sepa- 
rately, permitting a diagrammatic rep- 
resentation of the results of the soil test 
on a map of the field. 

There are certain advantages of this 
procedure. It involves a set pattern 
and avoids the decisions necessary with 
a variable sampling pattern. It tends 
to avoid personal bias as to what is 
a “uniform” area, and also decisions 
involving separation on the basis of 
slope, appearance, drainage, etc. It 
provides a study of chemical variations 
within the field. 

On the other hand the single com- 
posite sample of a field is in use by 
the great majority of states and it is 
more widely understood. More re- 
search studies are published on this 
method. It involves fewer samples for 


Fig. 5. A soil auger is a useful tool for soil sampling. The sampling is taken to plow depth and 


other borings will be taken at 15 to 20 places over 


the field to make up one composite sample 


from the field. 
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analysis from a field and lends itself 
to simpler interpretation. The “refer- 
ence” method outlined earlier is an at- 
tempt to standardize the writing-up of 
a sampling procedure for the single 
composite method and involves a sug- 
gested set of instructions to be used 
by those who are interested in that 
method. There is no suggestion that 
the single composite sample has been 
proven a better or more correct pro- 
cedure. 


(3) Sampling Tools 


A great variety of equipment is used 
for sampling soils. To a certain ex- 
tent this will continue to be true, for 
some tools lend themselves better to 
sandy soils, others to clay soils, and 
still others to wet or dry soils. Some 
are useless where many rocks are in 
the soil. Even so, it would be tremen- 
dously helpful if some uniformity in 
sampling tools were effected. 

With many tools it is almost im- 


Fig, 
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possible to sample from 15 to 20 places 
in a field, getting approximately the 
same volume of soil from each location 
or “boring,” and confine the total 
sample to a pint or even a quart. Tak- 
ing a large sample in the field and then 
dividing it on the spot into quarters 
or less introduces the possibility of ap- 
preciable sampling error. Hence the 


“ideal” sampling tool should: 


(a) Take a small enough volume 
from each spot or “boring” so 
that 15 to 20 borings of equal 
volume could be put into a pint- 
sized container. 
(b) Be structurally constructed so 
that it is durable and resists bend- 
ing, twisting, breaking, or blunt- 
ing in hard or rocky soil. 
(c) Be easy to clean and rust- 
resistant. 
(d) Be adaptable to dry, sandy 
soils as well as to fairly moist, 
(Turn to page 47) 


6. If other tools are not available, a satisfactory sample can be taken with a spade and a 


knife. In this picture a %%-inch slice has been taken with a spade to the plow depth. (See Fig. 7) 





Some Relationships Between 
Leaf and Soil Potassium in 
New Jersey Apple Orchards 


By RL. Wehunt and E.R Prrvis 


Soils Department, Agricultural Experiment Station, New Brunswick, New Jersey 


NTEREST in potassium fertilization 

of apple orchards has increased as 
a result of recent reports of “leaf- 
scorch” from several apple-producing 
areas of the United States. Symptoms 
of this disturbance are similar to those 
of potassium deficiency in other crops. 
Leaves lose their bright color, and 
scorched areas develop at the tips and 
along the margins. The older leaves 
are affected first. Apple trees may suf- 
fer from incipient potassium deficiency, 
as with that of other nutrients, long 
before leaf scorch symptoms appear. 

In some areas apple trees are fer- 
tilized with nitrogen alone, but use of 
a complete fertilizer has been standard 
practice in New Jersey for many years. 
Because of this complete-fertilizer pro- 
gram, instances of leaf scorch resulting 
from potassium deficiency are restricted 
almost entirely to abandoned orchards. 
Little information is available regard- 
ing the possibility of incipient potas- 
sium deficiencies in New Jersey 
orchards. 

To obtain data bearing on this sub- 
ject, and also to study the relationship 
between available potassium in the soil 
and the potassium content of apple 
leaves, an extensive survey of New Jer- 
sey orchards was conducted in 1951. 
Topsoil and subsoil samples were col- 
lected from 78 commercial orchards 
distributed throughout 14 New Jersey 
counties. Separate samples were taken 
from beneath the limb-spread of trees 


and from the row middles. Terminal- 
shoot leaf samples were taken from five 
trees each of the Delicious, Rome, and 
Stayman varieties in 34 orchards. All 
leaf and soil samples were collected 
during a 3-week period in July. 
Available nutrients were extracted 
from the soil samples by electrodialysis 
in dilute boric acid solution (1) and 
determined by standard methods. Leaf 


Severe potash deficiency in the apple shoot at 
the right shows the short, slender growth and 
burned leaves characteristic of severe potash 
shortage. (Courtesy J. R. van Haarlem, Horti- 
cultural Experiment Station, Vineland, Ontario.) 
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samples were analyzed by the method 
of Toth and co-workers (2). 


Fertility Status of Orchard Soils 


Considerable variation was found in 
the fertility status of soils from the 78 
orchards sampled (Table 1). Samples 
taken from beneath the trees contained 
considerably more available potassium 
than those collected from the row mid- 
dles. This is probably a result of the 
practice of ring fertilization under the 
trees. Where this condition exists, an 
occasional broadcast application of po- 
tassium fertilizer would improve the 
growth of legumes and other land 
cover in the row middles. 

Unlike potassium, available calcium 
and magnesium were slightly higher in 
soil samples collected from row middles 
than in those taken beneath the trees. 
Many orchards were too acid for op- 
timum tree growth, especially in the 
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area beneath the limb-spread of the 
trees. This condition indicates a need 
for more lime beneath the trees. 

The available phosphorus content in 
the soil of many orchards was very 
high, notably in those located in the 
Coastal Plains Province. Application 
of phosphatic fertilizers could be re- 
duced in some of these and, where 
phosphorus is especially high, could be 
completely eliminated for several years 
without harmful effects on tree growth 
or fruit yield. 


Nutritional Status of Trees 


Leaf analysis is a useful tool for 
evaluating nutritional disturbances and 
deficiencies of fruit trees. It has the 


advantage of appraising the tree rather 
than soil upon which the tree is grow- 
ing. In this study wide variations in 
percentage composition of each element 
determined occurred in the leaf sam- 








TABLE I.—NUTRIENT STATUS OF Topsort SAMPLES COLLECTED UNDER TREES AND 
Row MIppLes oF 78 NEw JERSEY APPLE ORCHARDS 


Percentage of 


Medium ‘ 

uations 78 samples testing— 
level* 

Ibs./acre | tow | Medium | High 





23.4 .0 : 
44.0 41.4 14.6 
75— 125 14.1 34.6 51.3 
10.5 26.3 68 .2 
600—1200 37.2 26.8 36.0 
21.1 35.5 43.4 
15- 30 25.6 23.1 51.3 
29.0 22.4 48 .6 











* Medium values used in classifying samples. Values below and above indicated medium values for 
each element were considered low and high, respectively. 
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ples (Table II). Approximately 11%, 
4%, and 2% of the leaf samples had 
such low levels of potassium, mag- 
nesium, and nitrogen, respectively, that 
growers might expect tree improvement 
and higher fruit yields by applications 
of the deficient nutrients. Also, 21% 
of the samples were in a doubtful zone 
with respect to potassium and 45% with 
respect to magnesium. The trees in 
these orchards may be suffering from 
incipient deficiencies of these two ele- 
ments. Approximately 42° of the leaf 
samples had such a high level of ni- 
trogen as to indicate possible “exces- 
sive” use of this element. 

Nutrient balance in apple trees is as 
important as the concentration of each 
of the necessary elements. A balance 
of all nutrients is necessary to maintain 
tree vigor and fruit yields. So an at- 
tempt was made to analyze the rela- 
tionships existing among the nutrient 
elements determined in this study. 
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Leaf samples that were high in nitrogen 
generally contained smaller amounts of 
potassium than those with low nitrogen 
levels. In contrast, for each 10% in- 
crease in leaf nitrogen, there was a cor- 
responding increase of about 0.05% leaf 
magnesium. These are not new find- 
ings but they lend support to the con- 
cept of the need for proper balance 
among these three elements in orchard 
fertilization. It appears that heavy ni- 
trogen fertilization tends to induce po- 
tassium deficiency and to increase the 
uptake of magnesium. Thus, potas- 
sium fertilizer may play a corrective 
role in instances where moderately 
heavy nitrogen fertilizers are applied. 
Increasing concentrations of leaf cal- 
cium had no apparent influence on leaf 
potassium or magnesium. Only at lux- 
ury-utilization levels of leaf potassium 
was there any evidence of a depressing 
effect of potassium on leaf magnesium. 


Leaves with less than 0.139% phosphorus 


TABLE II.—LEaF NUTRIENT STaTus OF APPLE TREES IN NEW JERSEY 


% Samples* Falling in certain arbitrary ranges 


Variation % 
dry matter 
Deficient 


Potassium 
Magnesium 
Nitrogen 


0.10—-0.30 
0.52-2.10 


Phosphorus 
Calcium 


Potassium 
Magnesium 
Nitrogent 


Phosphorus 
Calcium 


* Total of 98 samples. 
** Percentage values on dry-weight basis. 


Doubtful Ample Excessive 


1.26-1.70 
>0.26 

1.61-2.20 

1.81-2.40 
>0.20 
>1.01 


1 
0.16-0.25 


.01-1.25 
1 


t Lower values for nitrogen used to classify Stayman and Rome variety samples, and upper values 


to classify Delicious samples. 














A tree which received complete fertilizer. 


contained 2.289% nitrogen, whereas 
those with more than 0.21% phos- 
phorus contained 2%. High concen- 
trations of leaf phosphorus tended to be 
associated with high levels of leaf po- 
tassium and with low levels of leaf 
magnesium. 


Relationship Between Leaf and Soil 
Potassium 


Much attention has recently been 
given to the relationship between levels 
of available soil nutrients and their up- 
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take by annual crops. But relatively 
less information is available regarding 
the relationship between fertility levels 
in soils and nutrient uptake by trees. 
Such information is necessary before 
soil-and-tissue-testing laboratories can 
make valid fertilizer recommendations 
to fruit growers. When the relation- 
ship between such tests has been more 
adequately established and correlated 
with tree response, some of the guess- 
work will have been eliminated. 

A significant correlation was found 
between the available soil potassium 
and leaf potassium. When the influ- 
ence of certain other available, soil nu- 
trients was considered, a much higher 
degree of correlation resulted between 
soil and leaf potassium (R=0.69). 
The potassium content of the tree 
leaves decreased markedly with increas- 
ing concentrations of available soil cal- 
cium plus magnesium. High levels of 
available soil phosphorus had similar 
effects as those of high calcium plus 
magnesium, but they were not so 
marked. 

For proper interpretation of a test 
for soil potassium in an orchard, the 
soil’s content of available calcium, mag- 
nesium, and phosphorus must be 
known. The depressing action of soil 
phosphorus on leaf potassium is of spe- 
cial importance. The 1951 survey of 
New Jersey orchards showed that many 
soils had very high phosphorus levels. 
On such soils high potassium levels 
are necessary for normal potassium up- 
take by apple trees. 

The amount of available soil potas- 
sium influenced the magnesium content 
of leaves more than that of available 
magnesium in the soil. High concen- 
trations of available soil potassium re- 
sulted in leaves of low magnesium. 
Where this situation exists, potassium 
fertilization should be discontinued 
until the level of this nutrient is brought 
into line with that of magnesium. 

Little relationship was noted between 
soil pH and leaf levels of potassium. 
Soils with high concentrations of avail- 


(Turn to page 40) 









Testing and Heclaiming 


Alkali Soils 
By | R p, | 


Soils Specialist, University of California, Berkeley, California 


ETHODS of examining alkali 

soils have been better adapted to 
certain research needs than to the ap- 
praisal of field problems or as a guide 
to reclamation. It would seem un- 
necessary to have the conventional 
“complete” analysis of the soil extract 
and of the exchange complex in order 
to appraise most alkali problems and 
for determining a reclamation pro- 
cedure. Any examination made, how- 
ever, should be adequate to classify an 
alkali soil in relation to its most im- 
portant characteristics. By definition, 
an alkali soil is one which contains 


either or both of: 


Fig. 1. Variability in alkali impregnation as shown in 
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(1) Soluble salts sufficient to im- 
pair plant growth; 

(2) Adsorbed sodium, sufficient to 
impair plant growth either from 
direct toxicity or indirectly be- 
cause of impaired soil structure. 


A soil containing only soluble salts 
is said to be saline and has commonly 
been called a “white alkali” soil. A 
soil containing a substantial percentage 
of adsorbed sodium in the so-called 
exchange complex, either with or with- 
out substantial amounts of soluble salts, 
is an alkali soil which is different 
chemically and physically from one 


cotton field. 
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which merely contains soluble salts. 
Soils of this kind often yield dark- 
colored extracts and may be called 
“black alkali” soils. 


Principles of Reclamation 


Alkali soils may be reclaimed under 
conditions of good drainage by two 
processes: 


(1) Leaching to remove the excess 
soluble salts; 

(2) Supplying soluble calcium to re- 
place undesirable amounts of 
adsorbed sodium, which will 
change the black alkali to white 
alkali. The white alkali must 
then be leached out. 


In some cases, calcium may be ren- 
dered available from insoluble sources, 
usually carbonates, present in the soil. 
Acids, acid-forming materials, or even 
carbon dioxide, produced deep in the 
soil by root respiration or by decay 
of organic matter, will dissolve cal- 
cium carbonate. 


Classifying Alkali Soils 


Alkali soils can be classified if a few 
simple facts are known, as follows: 
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(1) To what extent does the soil 
contain soluble salts? 

(2) Is the soil dangerously low in 
available calcium? This char- 
acteristic is commonly expressed 
differently by saying a soil is 
bad if relatively high in ad- 
sorbed sodium. Soil clays have 
a great affinity for calcium. If 
much Ca™ is present in the soil 
solution, the exchangeable-" so- 
dium-percentage is bound to 
be low. 


How to Appraise an Alkali Problem 


Blocking Out Problem—Soil 
Sampling: 

Alkali soils being exceedingly vari- 
able (see Figure 1), samples should be 
taken to study the range of conditions 
rather than determine the average situ- 
ation. Composite samples are not 
recommended. The most important 
portion of the profile to study is the 
top six inches or top foot, which will 
be the first soil occupied by the roots 
of plants in the alkali-sensitive seedling 
stage. Occasionally samples should be 
taken with suitable subdivisions clear 
down through the soil profile to hard- 


the 


Fig. 2. Poor alfalfa growing in a soil of low salinity but with a Sol. Ca% about 2 in top foot, 
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Fig. 3. Medium alfalfa growing in a soil of low salinity, a Sol. Ca% of 30 or more in the top six 
inches but less than 1% in the second six inches and at lower depths. 


pan, water table, or probable end of the 
root zone. The range of conditions to 
be studied is often indicated by varia- 
tions in the growth of crop plants or 
weeds. 

The amount of soil collected from 
one hole with a 3” auger to a depth 
of 6” is usually sufficient to make 
quick tests, with reserves for further 


study if desired. Samples should be 
collected in waterproof containers. 
They should be thoroughly air-dried 
and coarsely ground (2 mm or 10 
mesh) to prepare for analysis. 


Limit Analytical Work to Essentials: 


Complete analysis of the salts and of 
the exchange complex of alkali soils is a 


Fig. 4. Good alfalfa growing in a soil of low salinity with a Sol. Ca% around 40 to SO in the 


top foot. 
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long and tedious procedure. Such an- 
alyses supply much information which 
is interesting but not useful for classify- 
ing soils or indicating treatment. Fortu- 
nately, three simple determinations will 
enable one to understand the nature of 
most alkali soils. These are: 


(1) Estimating the soluble salt con- 
tent by determining the specific 
electrical conductance of the ex- 
tract from the saturated soil. 


(2) Titration of soluble Ca* or of 
soluble Ca** plus Mg” in this 
extract and caluculating the Ca 
or Ca*Mg as % of total cations 
estimated from the specific elec- 
trical conductance. 


(3) A semi-quantitative, efferves- 


cence test for calcium carbonate. 


The last test is not used to classify 
the soil but only to show whether or 
Not it contains some calcium carbonate 
which may be made available. 


Classes of Alkali Soils 


Soils may be classified as follows, on 
the basis of these simple tests: 


(1) Saline or White Alkali Soils: 
These merely contain soluble 
salts, including sufficient Ca‘* 
or Ca*™* plus Mg”, to indicate a 
low sodium percentage in the 
exchange complex. CA** or 
Ca** plus Mg** should constitute 
30°% or more of the estimated 
cations of soils in this class. 
Such soils should be reclaimable 
by leaching alone under condi- 
tions of good drainage. 


Soils Low in Salinity but Low 
in Soluble-Calcium-Percentage: 
Such a condition indicates high 
exchangeable sodium or other 
undesirable cations." The high 
sodium soils include so-called 


1 We have used soluble-calcium-percentage as a 
criterion in classifying soils but calcium plus mag- 
nesium would do as well or better except in a few 
soils high in magnesium. 
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black alkali soils? The further 
the soluble calcium percentage 
falls below 30%, the worse the 
problem. Very bad soils have a 
Sol. Ca% below 5. Soils in 
Class (2) usually require treat- 
ment with a source of soluble 
calcium, followed by leaching, 
to effect reclamation. 

(3) Saline Alkali Soils Having Both 
High Salinity and Low Soluble 
Ca%: Soils in this class usually 
need to be leached, treated with 
a source of soluble Ca‘, and 
leached again. 

In contrast with these classes, we 
have normal soils in which conductance 
of saturation extracts will be below 
2 millimhos/cm and often less than 
0.5 mmhos/cm. Ca* or Ca‘ plus 
Mg™ will constitute more than 30% 
of the estimated soluble cation. Ca‘ 
will usually be found to exceed Mg* if 
the two are determined separately. 


Relationship of Alkali to Plant 
Growth 


Soluble Salts—White Alkali: 

Much information has been pub- 
lished on the tolerance of crop plants 
for salinity. Some sensitive crops will 
be reduced materially in yield by the 
salts in soils showing a conductivity of 
the saturation extract as low as 
2 mmhos/cm. Other crops may toler- 
ate concentrations 10 times as great. 
Good soils show a conductance of the 
saturation extract of less than 
2 mmhos/cm, mildly saline soils 2 to 6, 
moderately saline soils 6 to 12, strongly 
saline above 12. We have encountered 
field soils with conductivity of satura- 
tion extracts above 200 mmhos/cm. 


Adsorbed Sodium—Black Alkali: 


Figures 2, 3, and 4, show the ef- 
fect of low soluble-calcium-percentage, 
which is closely coordinated with high 


2 This classification would include low Cat+ soils 
in which H+ is the undesirable cation. It is > 
sumed one knows he is not dealing with such highly 
acid soils. yoy Fy e exact pH is of little help 
in classifying an alkali soil, but one should deter- 
mine whether the reaction is acid or alkaline. 


(Turn to page 45) 
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flur Cover The chemical testing of soils to determine their fertility 
status became an important consideration of soil scientists 
Picture nearly 150 years ago. Various theories and methods were 
developed, tried out, and discussed (sometimes heatedly). 

Well recognized today, it was early realized that the procurement of representa- 
tive samples of soil for testing was a big—if not the biggest—factor in the 
accuracy and usefulness of the tests. It is of interest to note comments along 
this line in an article by S. W. Johnson which appeared in The Cultivator in 
August 1854—100 years ago. 

“Admitting that a good analysis can be procured, have we evidence that it can 
be so carried out as to represent the composition of the soil? A farmer has several 
hundred acres of soil; how many analyses are needed ‘to cover all this ground?’ 
Often on a small farm, if we can judge by the look of the earth, there are a 
half dozen varieties. There are frequently decided variations within a very small 
area; and it rarely happens on farms that have been long under cultivation, that 
one specimen of soil represents the whole. The soil that is annually worked over 
by the plow is different from the undisturbed subsoil; and the latter may vary 
every few inches of its depth. How many analyses then must often be needed! 
But it is said—‘collect from various parts of the field, and thus get an average.’ 
This is but making bad, worse; for the analysis of such a mixture only represents 
the composition of the few pounds whch have been sent to the chemist; but not 
that of the millions of pounds that remain in the fields. In many cases—not 
indeed in all—the number of analyses that must be made renders the whole 
thing impracticable. 

“But admitting the soil of the whole farm to be uniform in composition, what 
are the accidents that may vitiate analytical results? It may easily happen that 
an egg or snail shell lodge in the identical specimen of soil selected for analysis— 
then the carbonate of lime may come out too high. The droppings of a dog or 
bird will thus make a thousand acres rich in phosphates.” 

The big problem still with us today is, of course, the lack of homogeneity of 
soils, and many soil scientists have despaired of ever obtaining what may be called 
an accurate soil sample on any area larger than one square foot. In 1947, the 
National Soil and Fertilizer Research Committee was organized by memoranda 
of understanding between the states in each Land-Grant College Region, the 
Office of Experiment Stations, the Soil Conservation Service, and the Bureau of 
Plant Industry, Soils, and Agricultural Engineering of the U. S. Department 
of Agriculture. The Committee was directed to consider the national aspects of 
soils research, and to advise the Land-Grant College Association and the U. S. 
Department of Agriculture on soil, fertilizer, and irrigation research problems. 
It holds one meeting! a year and carries on its continuing functions through the 
appointment of work groups. The Soil Test Work Group was appointed in July 
1950 to study and summarize the current status of soil testing in the United 
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States and to submit recommendations concerning needed activities and improve- 
ments. 

On page 13 of this issue, it is our privilege to present an article by the Soil 
Test Work Group on “Sampling Soils for Chemical Tests.” Our cover picture 
is an illustration to accompany this article. The Work Group, after considering 
the best features of various procedures currently used, offers its suggestions for 
one which will give some degree of standardization in the taking of samples. 
With well over one million samples, exclusive of those sent to commercial lab- 
oratories, being tested annually in the United States, the importance of this study 
is obvious. Need for more research in this field is emphasized, the results of 
which cannot but help to increase our farmers’ knowledge of the assets in their 
soil-bank accounts and the means of keeping those assets at a high level. 















CRO 







The Unit Cost The farmer is a businessman. In every sense he is 
a manufacturer. His major problems include costs 
of Production of production, labor, and marketing. With a decrease 
in the prices of what he sells and an increase in what 
he must buy, the farmer is facing a situation common to the businessman. 

In such a situation, a wise businessman looks first to his cost of production. 
From numerous official agricultural advisory sources, including the U. S. Depart- 
ment of Agriculture, the farmer has been urged to lower his production costs. 
The efficient use of fertilizer has been stressed. Now comes an observation from 
a group in position to speak on sound business practices—the bankers. The Ohio 
Bankers’ Association has this to say: 


“Unit costs of production are important, particularly from the standpoint of 
withstanding price declines. Historically, farmers have tended to cut fertilizer 
expenditures in times of declining agricultural prices, and in most cases this 
is the most damaging type of economy they can practice. By reducing fertilizer 
applications and, consequently, reducing yields, the farmer pushes up his unit 
cost of production. In the face of declining agricultural prices, the individual 
farmer must not let rising unit production costs hurry him into red ink.” 




















Not only does an adequate use of fertilizer affect unit cost of production by 
increasing yields; it plays an important role in labor and marketing problems. 
Greater yields per acre lessen labor costs by necessitating the use of less land to 
make crop goals, thus cutting planting, cultivating, and harvesting expenses. 
It improves marketability by giving produce a better finish and an improved 
shipping and keeping quality. In competitive selling fields, the product of 
highest quality demands the best prices and usually moves fastest. 

Another big factor in the farmer’s use of an adequate amount of fertilizer is 
that fertilizer is still one of the cheapest items he buys for his production. U. S. 
Department of Agriculture figures show that fertilizer is still the biggest bargain 
on the farm. Despite the fact that all prices paid by farmers are almost double 
what they were 12 years ago, fertilizer prices are up only half as much. 

It therefore would appear to be sound business for the farmer to utilize to the 
fullest extent practicable that item in his production costs that is not only relatively 
the cheapest but one which produces a very high rate of return per dollar invested, 
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Season Average Prices Received by Farmers for Specified Commodities * 


Sweet 
Cotton Tobacco Potatoes Potatoes Corn Wheat Hay! Cottonseed 
Cents Cents Cents Cents Cents Do Dollars Truck 
Crop Year per lb. . _perbu. perbu. perbu. perbu. perton perton Crops 
Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June .... 
Av. Avg. 1909- 


July 1914.... 69.7 87.8 88.4 11.87 22.55 
1027. wcccccece 101.9 109.0 119. 10.29 ‘ 
53.2 118.0 99 11,22 34.17 
117.1 103. 10.90 30.92 
108.1 67. 1 22.04 
72.6 39. 8.97 
54.2 38. 
69.4 74. 
79.8 
70.3 
92.9 
78.0 
69.8 
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Index Numbers (Aug. 1909—July 1914 = 100) 


207 146 132 135 
1028. .cccccccce 209 76 131 
: cece 183 189 124 
128 131 93 
82 66 50 
105 55 50 
130 118 81 
213 127 
184 85 
236 
204 
196 
154 
160 
264 
369 
405 
420 
366 
382 
380 
482 
459 
517 
512 


510 
509 
476 
496 


Januarv..... 462 
February.... 367 
RNS 6a0e0 “he a 
CRS a aca 
i pee h 515 
, See 510 
/ 512 
August...... 513 
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Wholesale Prices of Ammoniates 


Fish scrap, 
dried 11% — 
11-12% ammonia, lood, 
ammonia, 15% bone 16-17% 
Nitrate Sulphate Cottonseed 15% bone phosphate, ammonia, 
of soda of ammonia meal phosphate, f.o.b. Chi- Chicago, 
bulk ber bulk oe 8S. E. Mills f.o.b. factory cago, bulk, bulk, 





tae High grade 

















unit unit per unit N bulk perunitN perunit N_ per unit N 

1910-14............ $2.68 $2.85 $3.50 $3 .53 $3 .37 $3 .52 
DR ch0dbs Gece ee 3.01 2.26 5.07 5.87 4.32 5.70 
See 2.67 2.30 7.06 6.63 4.92 6.00 
Ser: at 2.57 2.04 5.64 5.00 4.61 5.72 
Sree 2.47 1.81 4.78 4.96 3.79 4.58 
 Seeeaer eeu: 2.34 1.46 3.10 3.95 2.11 2.46 
. eres 1.87 1.04 2.18 2.18 1.21 1.36 
. eee 1.52 1.12 2.95 2.86 2.06 2.46 
, eae a whe 1.52 1.20 4.46 3.15 2.67 3.27 
N08 5 6200 : 1.47 1.15 4.59 3.10 3.06 3.65 
See errs t 1.53 1.23 4.17 3.42 3.58 4.25 
0 RS Ee 1.63 1.32 4.91 4.66 4.04 4.80 
RPS ee 1.69 1.38 3.69 3.76 3.15 3.53 
eee paeeyet 1.69 1.35 4.02 4.41 3.87 3.90 
ee 1.69 1.36 4.64 4.36 3.33 3.39 
| ee Sree 1.69 1.41 5.50 5.32 3.76 4.43 
. Sayers: 1.74 1.41 6.11 5.77 5.04 6.76 
RE: eee 1.75 1,42 6.30 5.77 4.86 6.62 
See 1.75 1,42 7.68 5.77 4.86 6.71 
Oy 1.75 1.42 7.81 5.77 4.86 6.71 
1946...... sokeceed J 1.97 1.44 11.04 7.38 6.60 9.33 
ee 2.50 1.60 12.72 10.66 12.63 10.46 
Sacode saaeos «tie 2.86 2.03 12.94 10.59 10.84 9.85 
eer 3.15 2.29 10.11 13.18 10.73 10.62 
Eee 3.00 1.95 11.01 11.70 10.21 9.36 
a ecccccccece 3.16 1.97 13.20 10.92 10.18 10.09 
September....... 3.34 2.07 13.39 11.25 $1.33 10.02 
October..... be 3.34 2.07 13.39 11.24 10.62 9.41 
November....... 3.34 2.07 13.31 11.24 10.32 9.71 
ee rm cose 3.34 2.26 13.20 11.24 9.95 9.17 
January...... = 3.34 2.28 13.25 11.24 8.43 8.05 
February........ 3.34 2.28 13.21 11,24 7.75 7.28 
Ser 3.34 2.28 12.69 11.24 7.16 6.56 
pO eee eee 3.34 2.28 11.75 11.24 6.07 6.00 
. fae —e 3.34 2.28 10.34 11.24 6.23 6.14 
Sa 4.004% coae 3.34 2.28 10.61 11.26 6.62 6.31 
6 TS ee 3.34 2.28 10.34 11.15 6.75 6.14 
August..... jaeee 3.34 2.28 10.14 10.95 7.53 6.68 





Index Numbers (1910-14 — 100) 


eee ee 112 79 145 166 128 162 
eee 100 81 202 188 146 170 
161 142 
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TPES. .ccccccccccese 
TOED cccccccccccecs 117 80 289 373 318 302 
19BO. ..seccccccccce 112 68 315 331 303 266 






aA Ul 118 69 377 310 302 287 

















January...... ae 125 80 379 318 250 229 
February........ 125 80 378 318 230 207 
BC cines00s0-4 125 80 
ee 125 80 
DP Gacwas+<oees 125 80 
ee 125 80 

80 

80 
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Wholesale Prices of Phosphates and Potash ** 


Tennessee Muriate Sulphate Sulphate Manure 
phosphate of potash of potash of potash salts 
Super- Florida rock, bulk, in bags. magnesia, bulk, 
phosphate, land pebble, 75% f.o.b. per unit, per unit, per ton, per unit, 
Balti- 68% f.o.b. mines, c.i.f. At- c.i.f. At- c.i.f. At- c.i.f. At- 
more, mines, bulk, bulk, lantic and lantic and lantic and lantic and 
per unit per ton per ton Gulf ports? Gulf ports? Gulf ports? Gulf ports* 
$4. $0.714 $0.953 
5. .646 .924 
.669 957 
.672 . 962 
.681 .973 
.681 .973 
.681 . 963 
. 662 . 864 
.486 .751 
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3. 
1. 
3 
1, 
& 
1. 
a. 
2. 
2. 
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4. 
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113 
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and all Commodities 






Prices paid 
by farmers Wholesale 
for com- prices 
Farm  modities of allcom- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialf ammoniates ammoniates phate Potash** 























ae 141 148 139 116 89 150 100 94 
ee 149 152 141 121 87 177 108 97 
oo Ae 148 150 139 114 79 146 114 97 
_ Sr 125 140 126 105 72 131 101 99 
, Ee 87 119 107 83 62 83 90 99 
_ EP 65 102 95 71 46 48 85 99 
Ee 70 104 96 70 45 71 81 95 
ee 90 118 109 72 47 90 91 72 
ee 109 123 117 70 45 97 92 63 
Saree 114 123 118 73 47 107 89 69 
ee oe 122 130 126 81 50 129 95 75 
ee 97 122 115 78 52 101 92 77 
oe REE 95 121 112 79 51 119 89 77 
eee 100 122 115 80 52 114 96 77 
Peres 123 130 127 86 56 130 102 77 
ra 158 149 144 93 57 161 112 77 
eer 192 165 151 94 57 160 117 77 
Se 196 174 152 96 57 174 120 76 
ere 206 180 154 97 57 175 121 76 
Co ere 234 197 177 107 62 240 125 75 
ke TERETE 275 231 222 130 74 362 139 72 
ee 285 250 241 134 89 314 143 70 
Oe 249 240 226 137 99 319 144 70 
Te 256 246 236 132 89 314 142 72 







ieewsee's 271 263 139 331 76 








271 250 145 98 349 160 74 












October... 282 269 248 145 98 341 160 74 
November. 277 268 248 144 98 336 160 74 
December... 269 267 246 146 101 329 160 79 
1953 
January... 267 267 246 144 102 307 160 80 
February.. 263 264 246 142 102 296 160 80 
March.... 264 265 248 141 102 282 160 80 
ae 259 264 246 139 102 256 160 80 
ee 261 264 247 137 102 245 160 80 
eee 259 260 246 135 102 253 160 70 
July...... 259 261 248 138 102 252 167 75 






. 258 262 248 139 102 261 167 75 















*U. S. D. A. figures, revised January 1950. Beginning January 1946 farm prices 
and index numbers of specific farm are revised from a calendar year to a 
Seer basis. Truck crops index adjusted to the 1924 level of the all-commodity 
ndex. 

7 Department of Labor index converted to 1910-14 base. 

tThe Index numbers of prices of fertilizer materials are based on original study 
made by the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942. 

1Beginning July 1949, baled hay prices reduced by $4.75 a ton to be comparable 
to loose hay prices previously quoted. 

2All potash salts now quoted F.O.B. mines only; manure salts since June 1941, 
other carriers since June 1947. 

**The weighted average of pe actually paid for potash is lower than the 
annual average because since 1 over 90% of the potash used in agriculture has 
been contracted for during the discount period. The maximum discount is now 
16%. Applied to muriate of potash, a price slightly above $.353 per unit K:0 thus 
more nearly approximates the annual average than do prices based on arithmetical 
averages of monthly quotations. 
















REVIEWS 


This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 


and Canada, relating to Fertilizers, Soils, Crops, and Economics. 


A file of this department of 


BETTER CROPS WITH PLANT FOOD would provide a complete index covering all publications 
from these sources on the particular subjects named. 


Fertilizers 


“Fertilization of Field Crops in Arizona,” 
Agr. Exp. Sta., Univ. of Ariz., Tucson, Ariz., 
Bul. 247, May 1953, W. T. McGeorge. 

“Rate, Placement and Source of Nitrogen for 
Potatoes in Connecticut,” Agr. Exp. Sta., Univ. 
of Conn., Storrs, Conn., Bul. 298, Mar. 1953, 
A. Hawkins and B. A. Brown. 

“Boron Research at the Storrs Agricultural 
Experiment Station,” Agr. Exp. Sta., Univ. of 
Conn., Storrs, Conn., Inf. 47, Feb. 1953, B. A. 
Brown. 

“Foliar Nutrition Sprays on Vegetable 
Crops,” Agr. Exp. Sta., Univ. of Del., Newark, 
Del., Bul. 295, Apr. 1953, E. P. Brasher, ]. R. 
Wheatley, and W. L. Ogle. 

“Annual Report, State Chemist of Florida, 
Year Ending December 31, 1952,” Dept. of 
Agr., Chem. Div., Tallahassee, Fla., Jan. 1953. 

“Results of Fertility Experiments in Jen- 
nings County,” Agr. Ext. Serv., Purdue Univ., 
Lafayette, Ind., Mimeo. AY-120b, June 1952, 
G. H. Enfield. 

“Tonnage of Commercial Fertilizer Reported 
by Manufacturers As Sold in Kansas in the 
Spring of 1953, by Counties, January 1, 1953 
to June 30, 1953,” State Bd. of Agr., Control 
Div., Topeka, Kan., Mimeo. 525, Aug. 17, 
1953. 

“Commercial Fertilizers for Winter Wheat 
in Relation to the Properties of Nebraska 
Soils,” Agr. Exp. Sta., Univ. of Nebr., Lincoln, 
Nebr., Bul. 172, Jan. 1953, R. A. Olson and 
H. F. Rhoades. 

“Fertilizer Sales by Grades in Order of Ton- 
nage, Jan. 1953 to June 1953,” State Dept. of 
Agr., Raleigh, N. C., Mimeo. 

“Recommendations for Seed, Fertilizer, and 
Lime,” Agr. Ext. Serv., Univ. of R. 1., Kings- 
ton, R.1., Bul. 142, D. A. Schallock. 

“Summary by Tons of Fertilizer and Fer- 
tilizer Materials Sold in South Carolina,” 
Clemson Agr. College, A & M College of S. C., 
Clemson, S. C., Mimeo., Aug. 1953. 

“Annual Cropping with Nitrogen in the In- 
termediate Rainfall Areas of Eastern Washing- 
ton,” Agr. Exp. Sta., State College of Wash., 
Pullman, Wash., Cir. 214, Mar. 1953, H. D. 
Jacquot. 
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“Soil Application of Zine for Control of 
Zinc Deficiency in Beans, with Notes on Other 
Field Crops,” Agr. Exp. Sta., State College of 
Wash., Pullman, Wash., Cir. 215, Mar. 1953, 
F. G. Viets, Jr., L. C. Boawn, C. E. Nelson, 
and C. L. Crawford. 


Soils 


“The National Cooperative Soil Survey 
Series Descriptions,” Agr. Exp. Sta., Dept. of 
Soils, New Haven, Conn., Sp. Bul. Soils XIV, 
July 22, 1953. 

“Trace Elements and Missouri Soils—I. 
Copper and Cobalt Contents of Twenty-Six 
Soil Types,” College of Agr., Univ. of Mo., 
Columbia, Mo., Bul. 517, Jan. 1953, F. R. 
Johnson and E. R. Graham. 

“Trace Elements and Missouri Soils—Il. The 
Interaction of Copper Ores With Putnam 
Clay,” College of Agr., Univ. of Mo., Colum- 
bia, Mo., Bul. 518, Jan. 1953, O. E. Gibbs 
and C. E. Marshall. 

“Soil Survey, Tioga County, New York,” 
Agr. Exp. Sta., Cornell Univ., Ithaca, N. Y., 
Series 1939, No. 20, June 1953. 

“Economic Land Classification of Prince 
George County,” Agr. Exp. Sta., Blacksburg, 
Va., Bul. 460, Mar. 1953, G. W. Patteson, 
Z. M. K. Fulton, and A. ]. Harris. 

“Soil Survey, Lee County, Virginia,” Bureau 
of Plant Industry, Beltsville, Md., Series 1939, 
No. 17, June 1953. 


Crops 


“Alabama Agriculture, Its Characteristics 
and Farming Areas,” Agr. Exp. Sta., API, 
Auburn, Ala., Bul. 286, May 1953. 

“Growing Apples in Arkansas,” Ext. Serv., 
Univ. of Ark., Fayetteville, Ark., Leaf. 162, 
Jan. 1952, E. ]. Allen. 

“Citrus Growing in California,” Agr. Exp. 
Sta., Univ. of Calif., Berkeley, Calif., Cir. 
426, Apr. 1953, ]. C. Johnston. 

“Production of Muskmelons in California,” 
Agr. Exp. Sta., Univ. of Calif., Berkeley, 
Calif., Cir. 429, May 1953, G. N. Davis, T. W. 
Whitaker, and G. W. Bohn. 

“Production of Green Lima Beans for Freez- 
ing,” Agr. Exp. Sta., Univ. of Calif., Berkeley, 
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Calif., Cir. 430, May 1953, A. H. Holland, 
]. B. Kendrick, Jr, W. H. Lange, Jr., and 
]. H. MacGillivray. 

“Trailer and Bush Berries in the Home 
Garden,” Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Leaf. 10, May 1953, H. M. 
Butterfield. 

“State of California, Thirty-Third Annual 
Report, Period Ending December 31, 1952,” 
State Dept. of Agr., Sacramento, Calif., Bul. 
41, No. 4, April 1953. 

“Progress Report 1941-1951,” Dominion 
Exp. Sta., Kapuskasing, Ontario, Canada, Apr. 
1953. 

“Progress Report 1947-1951,” Dominion 
Exp. Substa., Regina, Saskatchewan, Canada, 
1953. 

“Report of the Station for the Year Ending 
June 30, 1952,” Agr. Exp. Sta., Univ. of 
Conn., Storrs, Conn., Bul. 296, Jan. 1953. 

“Agricultural Experiment Stations, Annual 
Report for the Fiscal Year Ending June 30, 
1952,” Agr. Exp. Sta., Univ. of Fla., Gaines- 
ville, Fla. 

“Thirty-Second Biennial Report of the De- 
partment of Agriculture, State of Florida, 
From July 1, 1950 to June 30, 1952,” State 
Dept. of Agr., Tallahassee, Fla. 

“Pimiento Production in Georgia,” Ga. 
Exp. Sta., Experiment, Ga., Bul. 277, Mar. 
1953, A. H. Dempsey and B. B. Brantley. 

“Gardening in Georgia,” Agr. Ext. Serv., 
Univ. of Ga., Athens, Ga., Bul. 577, Mar. 
1953, R. Sheldrake, Jr. 

“Winter Legume Cover Crops for the 
Coastal Plain of Georgia,’ Ga. Coastal Plain 
Exp. Sta., Tifton, Ga., Bul. 23, Rev. Mar. 
1952, J. L. Stephens. 

“Summer Legume Cover and Forage Crops 
for the Coastal Plain of Georgia,’ Ga. Coastal 
Plain Exp. Sta., Tifton, Ga., Bul. 50, Mar. 
1952, ]. L. Stephens. 

“Recommendations for Planting Bermuda 
Grass on Highway Projects,” Ga. Coastal 
Plain Exp. Sta., Tifton, Ga., Mimeo. Paper 
No. 79, Mar. 1953. 

“Research Progress at the Illinois Agricul- 
tural Experiment Station, Report for 1950- 
1952,” Univ. of Ill., Urbana, Ill., Mar. 1953. 

“Renovating Drouth-Damaged Pastures,” 
Univ. of Ky., Lexington, Ky., Leaf. 138, Feb. 
1953, L. B. Leonard and E. N. Fergus. 

“The Maine Home Garden,” Agr. Ext. Serv., 
Univ. of Maine, Orono, Maine, Bul. 419, 
Mar. 1952, ]. C. Hickey. 

“Michigan State Department of Agriculture, 
Fifteenth Biennial Report, Fiscal Years End- 
ing June 30, 1951 and June 30, 1952,” State 
Dept. of Agr., Lansing, Mich. 

“Building Workable Programs of Land 
Use and Improvement for Missouri,” Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Bul. 
598, May 1953. 

“Improve Ponds and Watersheds—Save 
Soil and Wildlife,” Agr. Ext. Serv., Univ. of 
Mo., Columbia, Mo., Cir. 610, Jan. 1952, 
W. O. Nagel, M. W. Clark, and H. J. Hail. 
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“Legumes for Better Farming,” Ext. Serv., 
Univ. of Nebr., Lincoln, Nebr., E. C. 196, 
Mar. 1952, D. L. Gross. 

“Manual for New Jersey Home Vegetable 
Gardeners,” Agr. Ext. Serv., Rutgers Univ., 
New Brunswick, N. ]., Leaf. 104, Apr. 1953. 

“Our 40th Year of Helping New Hampshire 
Grow, Annual Report 1951-52,” Agr. Ext. 
Serv., Univ. of N. H., Durham, N. H., Bul. 
106. 

“Muskmelons and Watermelons,” Cornell 
Univ., Ithaca, N. Y., Bul. 878, May 1953, 
]. Carew, C. Chupp, and R. W. Leiby. 

“Perennial Flowers and Bulbs for Okla- 
homa,” Agr. Exp. Sta., Okla. A & M Col- 
lege, Stillwater, Okla., Bul. B-407, Aug. 1953, 
R. P. Ealy. 

“Highbush Blueberry Culture,” Agr. Ext. 
Serv., Univ. of R. I., Kingston, R. I., Bul. 
143, May 1952, E. P. Christopher and M. C. 
Shurtleff, Jr. 

“Sweet Corn in Rhode Island,’ Agr. Ext. 
Serv., Univ. of R. I., Kingston, R. 1., Bul. 
144, June 1952, C. ]. Kneeland and D. D. 
Dolan. 

“South Carolina Department of Agriculture 
Year Book 1952,” State Dept. of Agr., Colum- 
bm. 5; ©: 

“Fall Tomatoes,” Agr. Ext. Serv., Clemson 
Agr. College, Clemson, S. C., Cir. 354, Rev. 
May 1953, R. J. Ferree, A. E. Schilletter, and 
W. C. Nettles. 

“South Dakota Corn Performance Tests, 
1952,” Agr. Exp. Sta., S. D. State College, 
Brookings, S. D., Cir. 97, Feb. 1953, D. B. 
Shank, D. E. Kratochvil, and G. E. Nachtigal. 

“Sixty-Fourth Annual Report, 1951,” Agr. 
Exp. Sta., Univ. of Tenn., Knoxville, Tenn. 

“Virginia Bunch 46-2, a New Variety of 
Peanut,” Agr. Exp. Sta., VPI, Blacksburg, 
Va., Leaf. 1, Apr. 1953, ]. H. Beattie and 
E. T. Batten. 

“Vegetable Gardening Manual,” Agr. Ext. 
Serv., VPI, Blacksburg, Va., Cir. 376, Rev., 
1953, G. R. Williams, L. C. Beamer, and F. H. 
Scott. 

“Rooting American Holly from Cuttings— 
Cold-Frame Method,” Agr. Exp. Sta., W. Va. 
Univ., Morgantown, W. Va., Cir. 87, May 
1953, R. W. Pease, E. H. Tryon, and W. W. 
Steiner. 

“What's New in Farm Science, Annual Re- 
port Part Two,” Agr. Exp. Sta., Univ. of 
Wis., Madison, Wis., Bul. 498, July 1952. 

“The Vegetable Garden,” Agr. Ext. Serv., 
Univ. of Wis., Madison, Wis., Cir. 372, Rev. 
Apr. 1953, O. B. Combs. 

“Home Lawns,” Agr. Ext. Serv., Univ. of 
Wis., Madison, Wis., Cir. 445, May 1953. 

“Annual Report for 1952, Lake States 
Forest Exp. Sta.,”” USDA Forest Serv., St. 
Paul, Minn. 

“Production Practices and Requirements for 
Selected Grazing Crops, Piedmont Area of 
South Carolina,’ Agr. Exp. Sta., Clemson 
Agr. College, Clemson, S. C., AE 101, Feb. 
1951, C. P. Butler and D. E. Crawford. 
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“1952 Annual Report, Southern Forest Ex- 
periment Station,” USDA Forest Serv., Wash., 
oo: Ss 
“Strengthening American Agriculture 
through Research and Education,’ USDA, 
Office of the Secretary, Wash., D. C., Aug. 
1953. 


Economics 


“Agricultural Statistics for Ontario, Year 
1952,” Ontario Dept. of Agr., Toronto, 
Canada. 

“Nebraska Agricultural Statistics Annual 
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Report, 1951,” State Dept. of Agr., Lincoln, 
Nebr., June 1953. 

“A Statistical Study of the Botanical Com- 
position of Hay Meadows on 50 Upland 
Dairy Farms, Ostego County, June 1952,” 
Agr. Exp. Sta., Cornell Univ., Ithaca, N. Y., 
A. E. 853, Apr. 1953, C. W. Loomis. 

“Cotton and Manpower, Texas High 
Plains,” Agr. Exp. Sta., Tex. A & M College, 
College Sta., Tex., Bul. 762, May 1953, ]. R. 
Motheral, W. H. Metzler, and L. ]. Ducoff. 

“Cotton Quality Statistics United States, 
1951-52,” USDA, PMA, Wash., D. C., Sta. 
Bul. 123, 1953. 


Twenty-year-old Seed 


GRONOMISTS at the Ohio Agri- 
cultural Experiment Station have 
learned that a grain of corn can re- 
main dormant for 20 years and still 
grow into a healthy vigorous plant 
when it receives the stimulating action 
of sun and soil. 

In 1933, they sealed a handful of 
Clarage variety seeds in glass tubes and 
placed them under refrigeration at 
about 25 degrees. Moisture content 
of the corn was 11 per cent. This 
spring, the Agronomists broke open 
the tubes and found that 95 per cent 
of the kernels developed into normal 
plants. 

J. D. Sayre, Physiologist at the Sta- 


tion, said the research is invaluable to 
plant breeders. Previous experiments 
with seed storage up to 5 years showed 
that breeders could by-pass annual pro- 
duction of foundation seed stocks. Con- 
trolling humidity by sealing seed away 
from air made this possible. 

Sayre said there is no known record 
of successful corn seed storage for such 
periods as in this experiment. Now, 
he said, scientists are revising upward 
their estimate of how much vitality is 
stored in the tiny germ cell of a seed. 
Just what this germ cell contains that 
makes a seed sprout into a plant is still 
the biggest mystery of science. 


Extra Dollars from Conservation 


NVESTMENTS in conservation 

have returned an average of between 
12 and 30 per cent in Illinois in the 
last 10 years. 

Soil Conservation Service Economist 
Elmer L. Sauer of the University of 
Illinois explains the figures this way: 
Average net earnings for the last 10 
years on “conservation” farms were 
$6.26 an acre higher than the average 
net earnings of “non-conservation” 


farms. The two groups of farms were 
evenly matched in everything except 
whether or not they had a conserva- 
tion plan. Costs for the higher earn- 
ings on the “conservation” farms varied 
from $20 to $50 an acre. 

“The costs sound high, but when fig- 
ured as investments they give excellent 
returns,” points out Sauer, who is in 
charge of research in conservation eco- 
nomics. 











able potassium produced leaves that 
were higher in phosphorus and lower 
in nitrogen than soils that were low in 
potassium. The negative relationship 
between soil potassium and leaf nitro- 
gen indicates that growers cannot safely 
ignore the balance between these two 
elements in their fertilizer management 
programs. Potassium appears to be 
useful as a “safety-valve” to regulate 
the uptake of nitrogen by the trees. 


Summary 


Wide variations in fertility levels 
were found in a survey of 78 apple or- 
chards in New Jersey. Soil from be- 
neath limb-spread of trees contained 
more available potassium and _ less 
available calcium and magnesium, and 
it had a lower pH value than that from 
the row middles. 

Below-optimum levels of potassium 
were found in 23.4% of the soil samples 
from beneath trees and in 44°% of those 
from the row middles. 

Analyses of leaves from Delicious, 
Rome, and Stayman trees in 34 or- 
chards from which soil samples were 
taken showed that 11.1% of the trees 
were deficient in potassium and an ad- 
ditional 21.2°%% were in doubtful range. 


Some Helationships .. . 
(From page 22) 


More Effective Fertilizer Use... 
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Soil and leaf potassium were signif- 
icantly related to each other. Leaves 
of trees growing on soils with high 
levels of calcium, magnesium, and 
phosphorus were low in potassium. 
When the depressing action of these 
three elements was taken into account, 
a much higher degree of correlation 
was found between soil and leaf potas- 
sium (R=0.69). 

Orchard soils with high levels of 
available potassium produced leaves of 
lower magnesium and nitrogen and 
higher phosphorus contents than those 
with low potassium levels. Potassium 
apparently plays a significant role in the 
uptake of these three elements by trees. 

Leaves with high levels of nitrogen 
contained less potassium and more mag- 
nesium than those with low amounts of 
this element. 


References 
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(From page 10) 


of nitrogen and would double the nitro- 
gen consumption for the Northeast. 
The survey shows that raising the cur- 
rent application of 10 pounds of nitro- 
gen per acte on small grains to 40 
pounds per acre would increase the 
yield more than 30 per cent. Several 
states reported similar increases for 
corn. On 1,880,000 acres of wheat an 
additional 28,000 tons of nitrogen would 
be required to go from the current 10 
pounds of nitrogen to 40. 

The average annual application of 
fertilizer P.O, in this region ranges 
from 156 pounds for potatoes, 129 for 


vegetables, (30-40) corn and _ small 
grains to 7 for improved legume-grass 
and 5 pounds P.O; per acre for per- 
manent grass (7). Removal of 
P.O; by forage crops is high. Three 
tons of dry forage analyzing 0.5% 
P.O; contain and remove 30 pounds 
P.O; per acre. Increasing the annual 
application of P,O; from 7 to 40 pounds 
per acre on improved legume-grass mix- 
tures along with adequate N, K, and 
best management would produce a 50% 
increase in yields. 

The average annual application of 
fertilizer K,O to improved legumes and 
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grass in this region is only 4 pounds 
per acre. Research information shows 
that 75 to over 200 pounds K.O per 
acre are removed annually by high- 
yielding legume-grass mixtures. Some 
K.O is supplied by the soil minerals 
and some by manure, but on many soils 
an addition of 100 to 150 pounds K,O 
per acre each year is considered a mini- 
mum for high yields and maintenance 
of legume and desirable grass species. 
If the application of K,O on 10 million 
acres of improved legume-grass forage 
were increased from 4 to 80 pounds 
per acre with adequate N and P, the 
forage yield would be increased 50°. 

This increase would require the ad- 
ditional use of 380,000 tons of K.O in 
the Northeast each year and would 
nearly triple current consumption of 
K.O in this region. The P.O, re- 
quired to go from 7 to 40 pounds on 
10 million acres would be 165,000 tons 
additional P.O;. Present use of phos- 
phorus on all crops in the Northeast 
is roughly 300,000 tons P,O;. Thus to 
obtain a 50°% increase in yield on the 
present acreage of improved legume- 
grass mixture in the Northeast would 
require about 165,000 tons P.O; and 
380,000 tons K.O in addition to the 


current use (7). 


Fig. 3. 
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The survey reveals that: (a) tremen- 
dous increases in the production of for- 
age crops would result from a 5- to 10- 
fold expansion in the use of nitrogen, 
phosphorus, and potassium fertilizers; 
(b) the yield of small grain and corn 
would also be greatly increased by the 
use of additional nitrogen and potash; 
(c) additional nitrogen would produce 
smaller, though important increases in 
the yields of vegetables and potatoes; 
and (d) in contrast since current ap- 
plication of phosphorus and potash to 
potatoes is at a high level, increasing 
the rate of P.O; or K;,O application 
would not produce important yield in- 


creases (Table II). 


Large yield potentials do not mean 
overproduction of food 


Although these data show the possi- 
bilities of much larger crop production 
through the proper use of fertilizers, 
the reader should not associate the tre- 
mendous yield potentials herein with 
overproduction of food. In addition to 
adequate fertilization, best systems of 


farm management and use of high- 
yielding varieties will be required for 
maximum crop production. The quan- 
tities of fertilizer required to approach 
these yields will not be available in the 


Unfertilized pasture on the left; fertilized pasture inside the enclosure at the right. 


Livestock apparently have a high regard for herbage grown with plenty of plant food, 
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next decade. While nitrogen fixation 
facilities are being expanded rapidly, 
increased production of phosphorus and 
potassium materials will be more dif- 
ficult. The supply of fertilizer materials, 
especially phosphorus, appears inade- 
quate to approach the tremendous crop 
yield potentials shown us by this sur- 
vey. However, results from soil fer- 
tility experiments point the way to 
greater yields per acre, and it is hoped 
that these data will be made available to 
those farmers who are seeking effective 
ways to increase yields and lower pro- 
duction costs. 


TABLE II.—EFFECTS OF CHANGING CUR- 
RENT APPLICATION OF PHOSPHORUS ON 
YIELD OF POTATOES AND VEGETABLE 
CROPS FOR THE 12 NORTHEASTERN 
STATES.* 


Change in Vegetable 

current use Potato yield yield 
—10% —0.9% —4% 
—25% —3.0% —10% 

Current use 156 lbs. P2O;/acre 129 lbs. P2O 
+10% +0.7% +3% 
+25% +1% +8% 

* (7) 


Reduce phosphorus on potatoes and 
vegetables 


The experimental data indicate the 
present use of phosphorus on potatoes 
and vegetables could be reduced with- 
out decreasing yields seriously, (Table 
II). Approximately 9,000 tons P.O; 
could be diverted to other crops by a 
10 per cent reduction and 22,000 tons 
P.O; by a 25 per cent reduction in the 
present use of phosphorus on potatoes 
and vegetables in the Northeast. 


Additional Research Needed 


Large amounts of poultry manure, 
high in N, P, and K are wasted each 
year because of problems in transporta- 
tion and handling. More efficient 
methods of handling manure from 
dairy cows are needed, since a large 
part of the liquid is lost down the drain. 
More effective use of our current 
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supplies of fertilizer materials will be 
required in the future for more ef- 
ficient crop production. For example, 
many crops utilize only 10 per cent of 
applied superphosphate during the year 
of application. The present problem 
of making enough phosphate fertilizer 
might be solved for a few years if a 
system of soil management, which 
would double the present low efficiency 
of recovery of applied phosphorus, was 
used. The phosphorus saved by more 
effective use could be diverted to forage 
and other crops which at present re- 
ceive one-fifth to one-tenth of the phos- 
phorus required for high production. 

More effective use of current sup- 
plies of fertilizer materials to obtain 
more efficient crop production will re- 
quire full use of present basic and ap- 
plied research data and _ increased 
research for additional fundamental 
knowledge of (a) factors affecting 
availability of fertilizer nutrients in 
the soil and (b) how plants feed 
on native, residual, and applied 
mineral nutrients. Although funda- 
mental research in soil and plant re- 
lationships requires a vast amount of 
planning and effort, once fundamental 
truths have been uncovered this appli- 
cation can produce such far-reaching 
effects as the yield response of 1 bushel 
of corn for two pounds of applied nitro- 
gen (8). 

Summary 


Most soils of the Northeast are acid, 
are low in nitrogen and phosphorus, 
and are low in potassium-supplying 
minerals. Research data on crop yield 
response to N-P-K show large potential 
yield increases through adequate use 
of fertilizers. However, unless liberal 
annual applications of N, P, and K are 
supplied, crop yields on most soils will 
be seriously reduced and the quality of 
vegetable, fruit, forage, etc. will be very 
low. 
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Cattle and the Farm Economy... 
(From page 12) 


Stalk fields, stacked hay, straw stacks, 
and matured forage on permanent pas- 
tures provide useful sources of low- 
quality forage which breeding cows can 
use effectively when such forage is prop- 
erly used. To feed a small allowance 
of an energy feed like corn along with 
1 or 2 pounds of a high-protein feed 
like cottonseed meal makes it possible 
for mature cattle to utilize low-grade 
roughages. Sometimes stalk fields 
supply enough waste grain, beans, and 
grass seed for energy requirements. 
The protein supplement stimulates the 
appetites of the cattle and serves to 
give balance to the feed intake. 


Quality Is a Big Factor 


The cow-calf operator will manage 
his herd in such a way as to be able to 
sell his market calves or steers for the 
highest dollar. Higher values go with 
herd improvement. However, the brin- 
dle cow will do all right when the pro- 
ducer is alert enough to market his 
calves during that critical period when 
the calves have that necessary “bloom” 
and weight to command the price. If 
he allows calves from the brindle cows 
to go beyond the bloom stage, they 
lose grade. Never again will they bring 
the high dollar. When the bloom is 
lost, they must sell as stockers, and 
usually as plain stockers at that. 


Here, then, is where the plain cow 
stands a chance to lose money for the 
owner. If he fails to sell just right, he 
loses. The man who buys these plain 
stocker calves gets the profit rather than 
the producer because he buys them 
cheap after the calves have lost several 
dollars a hundredweight. But, the pro- 
ducer has lost because he failed to 
market the calves when they were fat 
and ready. Calves out of plain cows, 
even though sired by good bulls, kill 
to advantage if in high bloom. 

It’s different for the cow-calf man 
who has a high-grade herd. He can 
handle his calf crop in many ways, all 
of which may be profitable. The point 
to remember is that calves out of the 
high-grade cows possess an inherent 
bred-in quality which the calves hold 
after weaning. They retain quality 
after they have lost their bloom. When 
high grades are fattened, they assume 
again that thickness and depth of flesh- 
ing and form which characterizes good 


beef. 
Systems for Handling Calves 


The producer with the high-grade 
herd can sell his calves at 500 pounds 
as feeders when weaned. If the calves 
were started on a creep before wean- 
ing, they may be continued on feed to 
sell as baby beeves. Or they may be 
strongly wintered, then put on top- 
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quality, short-term pasture to sell as 
strong, fleshy feeders or killers in the 
early summer. Or, at the conclusion 
of the spring grazing period, they can 
go to dry lot and be fed 20 bushels 
of corn a head, then marketed as 
900-1,000-pound choice-grade, slaughter 
steers during the fall months. 

There is a real opportunity in the 
production of feeder cattle in the 
South. Freight costs from this area to 
the corn belt are much less than from 
the Western range area. But calves 
or yearlings offered as feeders must 
possess quality and breeding and have 
beef conformations. Corn-belt buyers 
in search of feeders will not take cattle 
of “mixed breeding” nor lower grades 
of calves or steers as a rule. They want 
quality cattle of standard colors, good 
conformation, and smoothness. They 
know that kind of cattle will make 
profitable use of the high-priced grain 
and grass they plan to put into them. 
They will take that kind of Southern 
cattle. 

The Southern producer has not con- 
vinced himself on this angle. But he 
is thinking more about good cattle. 
When cattle values were at the recent 
high level, they did not show that 


Fig. 3. These calves are making good daily gains on oat pasture in January. 
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extra premium on quality that now 
prevails. Producers then did not feel 
that a high-grade cow herd was so 
important. They felt that to save back 
top heifer calves to improve a grade 
herd, they were keeping calves that 
would bring the top of the market 
at weaning age. Even so each pro- 
ducer can with profit develop an im- 
provement plan. The long-range oppor- 
tunity, more producers are beginning 
to believe, is with the man with a 
top-quality cow herd. 

Proof that quality is a paying prop- 
osition may be established in many 
ways. The differentials in prices of 
groups of calves marketed through 
feeder calf sales in this area show wide 
variations between the top selling 
groups and those which sell for the 
low dollar. Often it has been noted 
that as much as $15 to $18 a hundred- 
weight exists between pens of calves 
that possess breeding, type, and con- 
formation over plainly bred calves. 

Producers who sell top lots of feeder 
calves put more in management, more 
in pastures and feed, but they sell 
cattle at higher values. Buyers pay 
producers well for their better calves. 
They want more like them. 
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Testing and Reclaiming .. . 


(From page 26) 


exchangeable-sodium-percentage, on the 
growth of alfalfa. 

The alfalfa in Figure 4 continues 
to be good even though the subsoil 
from 12” to 24” has a Sol. Ca% about 
5. Apparently alfalfa will do well if 
the percentage of divalent cations is 
sufficient in the first foot, provided 
water pentration is good enough so that 
the salts can be leached out. 

We have studied soil samples taken 
around the roots of many crops. While 
there is great tolerance variation, we 
have found no crop which does well 
unless the Sol. Ca% is 10 or more in 
the top foot. Rice may be an exception 
since on the basis of limited data it 
seems to thrive where the condition is 
favorable only in the top six inches. 


Appraising a Soil’s Need for Cal- 
cium: 

A common treatment for alkali soils 
low in calcium is the application of 
gypsum. It is easy to make a quantita- 
tive determination of the approximate 
gypsum requirement. This is done by 
treating five grams of soil® (or a vol- 
ume contained in a small measuring 
scoop) with 100 ml. of saturated 
gypsum solution to see how much Ca™* 
will be taken out of the solution. 
Credit is given for Mg** that is exe 
changed for Ca** and added to the 
extract. The determination thus indi- 
cates how much Ca™ has been removed 
from the solution in exchange for Na’. 
The equilibrium reaction runs nearly 
to completion since the amount of soil 
is small in relation to volume of gyp- 
sum solution. Unless the soil is very 
bad, the replacement of Na* by Ca™* 
will be nearly quantitative. 

If this determination is related to 
observed differences in plant growth in 
any field of fairly uniform soil texture, 
it is easy to let the growth serve as a 


guide to application rates. For ex- 
ample, the net gypsum requirement 
of the surface soil where alfalfa grew 
poorly, Figure 2, was about 11 tons 
per acre for the surface foot. This 
alfalfa was soon crowded out by alkali- 
resistant grass. Where the alfalfa was 
medium, Figure 3, the gypsum require- 
ment was less than 500 pounds per 
acre for the top six inches and about 
3 tons per acre for the second 6” layer. 
The gypsum requirement was zero 
for the top foot of soil where the alfalfa 
shown in Figure 4 was growing. 

Ouick Tests for Alkali Soil: 

It is evident that soils can be classi- 
fied as to their alkali condition by two 
simple tests and if found to be low in 
available Ca**, the need for this element 
can be appraised by another simple test. 
These tests are described briefly below: 


(1) Total Salts: Prepare a saturated 

soil paste. Extract by suction. 
Test conductivity of extract with 
a Wheatstone bridge and ex- 
press results in millimhos per 
centimeter. Studies on many 
alkali soils indicate that conduc- 
tivity in mmbhos/cm times 10 
gives a fair approximation of 
concentration in milli-equivalents 
per liter. 
Soluble Ca**°%: Titrate soluble 
Ca** and/or Ca* plus Mg* in 
a measured portion of the ex- 
tract by the versenate method 
using murexide indicator for 
Ca** and eriochrome black T 
for Ca** plus Mg**.* * © 

% Connors, J. J., 1950. Advances in Chemical 


and Colorimetric Methods. Journal American Water 
Works Association, 42: 33-39. 

* Diehl, H., Goetz, C. A. and Hack, C. C., 1950. 
The Versenate Titration for Total Hardness. Jour- 
nal American Water Works Association, 42: 40-48. 

5 Cheng, K. L., and Bray, R. H., 1951. Deter- 
mination of Calcium and Magnesium in Soil and 
Plant Material. Soil Science, 72: 449-458. 
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(3) Gypsum Requirement Test: Pre- 

pare a saturated solution of gyp- 
sum by shaking C.P. CaSO,° 
2H.O with distilled water. Let 
settle until clear, or filter. De- 
termine Ca** in me/1 using 
versenate titration and Ca’Mg 
indicator. The concentration 
should be about 30 me/1. Also 
record concentration as ml. of 
standard versenate required to 
titrate 5 ml. 
Place 5 grams or one scoop ® of 
the soil to be tested in a flask or 
bottle. Add exactly 100 ml. of 
the saturated gypsum solution. 
Stopper and shake at intervals 
for 10 minutes. Filter through 
a folded paper. Determine Ca** 
plus Mg** in a 5 ml. carefully 
pipetted aliquot using the ver- 
senate titration. The soil will 
adsorb calcium and exchange 
other cations for it, largely so- 
dium and magnesium. Since 
the magnesium added to the 
extract from the soil is accounted 
for in the titration, the differ- 
ence’ between the Ca** plus 
Mg*™ found in the extract and 
the concentration of Ca™ in the 
saturated gypsum solution rep- 
resents calcium which would be 
adsorbed to replace sodium 
under conditions of a plentiful 
gypsum supply (60 me. of Ca** 
per 100 gr. of soil) and excess 
water. If it seems desirable to 
know how much Ca was ad- 
sorbed to replace Mg, titrate 
Ca only in another 5 ml. aliquot 
of the extract. The difference 
between Ca adsorbed to replace 
Na and total Ca in the gypsum 
solution adsorbed is Ca adsorbed 
to replace Mg. 


6 The scoop should hold 5 grams of soil of average 
density. The scoop we use holds 4 cc. 

7 Under some conditions, some of the difference 
may represent calcium precipitated because of the 
presence of NasCOs 
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Calculations are as follows: 


A =nml. versenate to titrate Ca** in 
5 ml. of saturated gypsum solution. 
B = ml. versenate to titrate Ca** plus 

Mg™ in 5 ml. of soil extract. 

C = ml. versenate to titrate Ca in 5 

ml. of soil extract. 

Since 100 ml. of saturated gypsum 
solution was used to extract 5 grams of 
soil, 5 ml. of extract is equivalent to 
0.25 gr. of soil. 


1. (A-B) (Versenate normality factor) 
400 = me. of Ca** adsorbed to re- 
place Na* (bases other than Mg**) 
for each 100 gr. of soil. 

2. (B-C) (Versenate normality factor) 
400 = me. of Mg** replaced by Ca** 
in each 100 gr. of soil. 


Calculate Gypsum Requirement: 


Me/100 gr. equals equivalents per 
100,000. The equivalent weight of 
pure gypsum CaSO,'2H.O, is 86. 
1 me/100 gr. = 86 per 100,000% of 
soil, or 1720$ per 2,000,000#. 2,000,- 
000% or 100 tons is about the weight of 
the top 6” of an acre of soil, 17204 is 
86% of a ton; therefore, to get the esti- 
mated gypsum requirement in tons per 
acre 6’, take 86°, of the result in 
equation (1) above. Since high-grade 
gypsum is rarely 100°{ pure, and since 
the result arrived at by this method 
seems to be a minimum requirement, it 
may be advisable to count each me/100 
gr. of Ca** adsorbed to replace Na’ in 
equation 1, as equivalent to a ton of 
gypsum per A/6”. This is sufficiently 
accurate for reclamation requirements. 

It is possible for this method to indi- 
cate that a soil has a negative gypsum 
requirement. Such a result means 
that the soil sample being tested con- 
tains a calcium salt more soluble than 
sulfate or a soluble magnesium salt. 

When all of these determinations 
have been made, they can be set up in 
simple tabular form. The following 
table represents a situation in a field 
of cotton growing on a non-saline black 
alkali soil. 
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Condition | Soil Sample | Cond. Sat. Est. Sol. Net Gypsum 
cotton depth ext. cations Ca+Mg | requirement 
plants inches mmbhos/cm. me/1 % T/A6” 


Gi co3 0- 6” 
6-12 
0- 6 
6-12 
0O- 6 
6-12 

Bare spot.... 0O—- 6 

Bare spot.... 6-12 


6) cl etal sol atk cl et 
Ca“ SBESS 
DUH HAA 
CACNW AYO 
Sym NOCOS 
OOD 
++4+4+4++++4+ 
+++++ + 
+ + + 


These determinations, which can be praise the conditions indicated by plant 
made quickly in a laboratory without growth and to give a quantitative value 
much equipment, are adequate to ap- for suggested treatment. 


Sampling Soils... 
(From page 18) 
sticky soils. Soil Augers—These are of various 
(e) Be relatively easy to use in types, some labeled “moist soil type,” 
the field so as to provide for fairly “dry soil type,” “hard ground type,” 
a ss field. * a etc. Some involve extensions per- 
© consider briefly some oO e mitting sampling to greater depths. 
mo tools available or in use Many companies sell soil augers of 
today: one type or another. They are, of 
Soil tubes—Various tubes have ap- course, the traditional tool for soil 
peared on the market from time to classification and have been used 
time, many designed for soils of a successfully for routine sampling. 
sae es Some a. one ya The objection to the auger is that it 
of the tube cut away tor trom 5 to is time-consuming and is difficult to 
15 inches, except at the cutting head use in dry, we soils. Also there 
which involves two inches of solid is the possibility of contamination in 
be of smal bore, Thi pe of withing the auger om lowe 
. E epths. In sampling pastures, an 
ape has many agus — auger may actually remove a larger 
ee ee ee ee proportion of soil from below the 
tube, completely enclosed, with or 
: : surface than at the surface, due to 
without extension. These usually : ; 
the mechanical action of the auger, 
have a hardened steel cutting edge, ; : ia 
especially if the surface soil is dry. 


the bore of which is less than that : 
of the rest of the tube to prevent the However, the auger is very useful in 
practical subsoil sampling. 


soil core from sticking to the tube. 


The sample is removed by inverting } 
the tube and pouring out the soil Spades—These are widely used tools. 


core. In certain soils this tube is Spades can be used for topsoil sam- 
quite useful. On the other hand it pling, but it is essential to recognize 
frequently gives trouble with sticky, the difficulty of obtaining constant 
tough soils, and may be very difficult volume from spot to spot and the 
to clean out. It is often useless with trouble in confining the whole sample 
dry, sandy soils or with soils con- to a small volume. The spade is 
taining any quantity of rocks. useful for profile examination and 
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Fig. 7. Here a %-inch core is being taken from the slice (Fig. 6) to be placed in the bucket. 
This will be repeated at 15 to 20 places over the field. Then the soil in the bucket will be well 


mixed and enough soil taken out to fill a pint carton. 


for subsoil examination and sam- 
pling. 


Trowels—A well-constructed trowel 
with a narrow, curved blade can be 
a very desirable tool. It permits a 
small volume from each spot, is 
cheap, easily obtainable, and con- 
venient to carry. For instance, O. W. 
Davidson of Rutgers has had made a 
special hand trowel that is of semi- 
circular design and samples a small 
volume at each spot. 


A partial list of companies offering 
soil-sampling tools for sale follows: 


Soil Augers 

American Instrument Co., Silver 
Spring, Md. 

Arthur H. Thomas Co., Philadel- 
phia, Pa. 

Central Scientific Co., Chicago, Ill. 

H-W Manufacturing Co., Urbana, 
Ill. 


Oakfield Apparatus Co., Box 65, 
Oakfield, Wis. 

Soil-testing Equipment Co., Box 
64, Station A, Ames, Iowa. 


Soil-Sampling Tubes 

American Instrument Co., Silver 
Spring, Md. 

Arthur H. Thomas Co., Philadel- 
phia, Pa. 

Central Scientific Co., Chicago, III. 

LaMotte Chemical Products Co., 
Towson, Baltimore 4, Md. 

Oliver Corporation, 400 W. Madi- 
son, Chicago, IIl. 

Olson Management Service, 904 
W. Stephenson St., Freeport, IIl. 

Oakfield Apparatus Co., Box 65, 
Oakfield, Wis. 


(4) Depth of Sampling 


Almost all emphasis in soil sampling 
for routine chemical tests has been 
placed on the topsoil sample, which is 
usually taken at the plow depth, or 
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upper 5 to 6 inches, in fields that have 
been cultivated. It is obvious that the 
plants obtain some of the nutrients from 
lower depths, but in sampling soils one 
of the objectives is to sample the zone 
which is most likely to reflect past 
management rather than the feeding 
zone of the plant. Unfortunately there 
is very little information available on 
sampling of lower depths or the value 
of determinations made on such sam- 
ples. Some instructions call for sub- 
soil samples; others do not. Most 
workers agree that they have little basis 
for interpretation of data obtained from 
subsoil analyses. Since this is true, no 
instructions have been included for 
subsoil sampling except for alkali areas 
where information on salt accumula- 
tions and movement is helpful. 

The omission of subsoil instructions 
in this study does not mean that they 
may not be of value. Some agronomists 
feel that the subsoil should be sampled 
and submitted to the laboratory if for 
no other reason than for examination 
for structure, texture, color, uniformity. 
These general physical observations may 
be helpful in making recommendations. 
In the case of orchards, samples from 
the lower depths are believed to be verv 
useful, but special cases can be covered 
by additional instructions where needed. 

In the case of permanent pastures 
and lawns, the instructions call for 
confining the sample to the upper two 
inches. This should not be taken to 
imply that grasses and legumes feed 
only in that area. Obviously they feed 
from lower depths also. The upper 
two-inch sample in this case is based 
on correlation of results of analyses 
with need for lime and _ fertilizer. 
Where lime and fertilizer are added on 
top by broadcasting, there is evidence 
that a better relationship exists be- 
tween the analysis of the upper two 
inches and the plant-food requirements 
than can be obtained by analyzing to 
a depth such as six inches. If pastures 
are plowed or otherwise cultivated, 
these instructions would need to be 


qualified. 


49 


(5) Size of Sample and Subdivision 


The average soil-testing laboratory 
calls for a volume of from one pint to 
one quart of soil. This may contain 
a certain amount of trash and rock 
material and when dried and prepared 
for analysis may amount to only half 
of this volume. Some instructions call 
for a small quantity of soil at each 
boring site in an effort to confine the 
entire composite to the pint-to-quart 
volume; others call for a composite 
amounting to several times this volume 
which is then mixed and subdivided. 

There is always the likelihood of 
improper mixing in this case especially 
if the soil is damp. It would be pref- 
erable to avoid subdividing and to use 
a sampling tool that takes a relatively 
constant volume from each site so that 
the composite of all borings is included 
in the pint-to-quart volume. In prac- 
tice this involves difficulties so that 


many instructions call for a composite 
sample whose total volume is from one 
to two quarts. This is thoroughly mixed 


by hand and from one-fourth to one- 
half of the total volume makes up the 
sample for analysis. 


(6) Moisture Status 


One other factor that deserves men- 
tion is the moisture status of the field 
when sampling soils. Little informa- 
tion is available on this. Most in- 
structions do not recommend sampling 
fields that are very wet because of the 
inconvenience of sampling and because 
proper mixing of wet soils is difficult. 
In addition wet samples sent into the 
laboratory may easily be contaminated 
en route, and when they dry out in the 
container, may be difficult to handle. 
In spite of this, to avoid conflict with 
other farm work, it is sometimes neces- 
sary to sample fields too wet to plow. 
Such samples should not be dried 
artificially, but, if possible, allowed to 
air dry to a point where they can be 
broken up by hand and halved, if neces- 
sary. 

All of the above points have been 
taken into consideration in combining 
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what are considered the best features 
of the various procedures in use today, 
in order to prepare the suggested 
sampling procedure which introduces 
this article. In conclusion it might be 
reiterated that while there is need for 
more research in soil-sampling proce- 
dures, it would be very helpful to those 
taking samples and following instruc- 
tions if there were some standardization 
of sampling instructions among the 
various states and other soil-testing 
agencies. It is hoped that this can be 
accomplished by those using the com- 
posite sample method. 
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Corn and hine... 


(From page 5) 


to be said for beauty when utility and 
average yield were concerned, there is 
little or no record of such awakening. 
Everyone must praise the memory of 
the Holdens and their like for what 
they did to arouse and stimulate youth 
to listen and learn and go onward to 
find the truth. 

The first explosive new theory to hit 
us was when Shull and East of New 
York and Connecticut did their first 
crossing of inbred corn in 1907 and 
then followed quickly with climactic 
announcements in 1909. Astounding 
as it was and upsetting to customary 
corn-breeding methods, the process of 
doing all the hand-pollinating seemed 
tedious, costly, and impracticable. Be- 


sides these pioneers in the new game, 
we had F. D. Richey of the Department 
of Agriculture, Dr. James Holbert of 
Illinois, Dr. D. F. Jones of Storrs, and 
Henry A. Wallace of Iowa. In a few 
crude experiments in the field the aver- 
age run of inbred crosses failed to per- 
form as predicted. The trouble was, 
as seen today, that they were looking 
for results from a large collection of 
inbred crosses. They had not tried to 
find out if certain single inbreds would 
cross to get desirable characteristics. 
That took a lot of funds and inexhaust- 
ible patience and voluminous records. 
It did not lend itself to mass coopera- 
tion by corn-growing farmers at that 
stage. 
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The first comprehensive, wholly im- 
partial yield comparison of the new 
hybrid corn with the old open-pol- 
linated kind was the Iowa corn yield 
test of 1921. Every farmer who desired 
could send in four pounds of his corn 
and a small entry fee. His corn with 
all the other samples in his own district 
would be planted and checked for yield. 
Done in the premier corn state of the 
nation, the announcements of the tests 
and the spotlight turned on hybrid 
selections set going a series of other 
trials that sped up the whole great shift 
in seed stocks we see today. 

Thanks to farsighted experiment sta- 
tion directors and researchers, we now 
have adapted commercial strains of 
hybrid corn for every section of the 
Corn Belt, and the South has had a 
revolution in corn culture—thanks to 
hybrids and fertilizers to boost yield 
and maintain quality. This enhanced 
yield releases a lot of land poorly 
adapted to corn which may be taken 
out of cultivation and returned to the 
grass cover it originally enjoyed. Thus, 
better corn will transmit an indirect 
benefit to the livestock through better 
pastures and meadows, while at the 
same time adding much to the store of 
corn for direct feeding and mixing. 

Are most species of livestock in the 
same place that show corn was before 
the hybrid breeders took hold of the 
situation? Except for dairying and 
poultry husbandry, the animal breeding 
field is yet bound up largely with show- 
ring excellence as against actual per- 
formance and utility. Form rather 
than function has been the rule too 
generally. True, we have beef progeny 
tests and a glimpse of higher carcass 
yield in the creation of new breeds of 
crossed hogs. Performance tests are 
making headway with poultry also. 
New production classes are being added 
to fair premium lists in dairy cattle. 
Encouraging signs of trail blazing are 
around us inthe livestock breeding 
field, all of which makes us feel that 
corn’s progress will be matched in a 
few years with equal progress on 
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sounder methods for cattle and hogs. 

With higher yielding strains of live- 
stock established, we shall have greater 
efficiency in feeding. The farmer will 
get more for less land and labor in corn 
culture, and when he feeds that corn 
he will not be throwing so much of it 
away to inferiorly performing animals. 

Poultrymen have advanced skill in 
their ability to make proper selections 
of high-producing pullets. In times 
past they used that skill in egg-laying 
contests to pick the best ones to send. 
This often made it a contest of cullers 
rather than of entire strains and flocks. 
Disease resistance is another vital factor 
that has been tackled with great vigor 
and excellent results in the Regional 
Poultry Laboratory at East Lansing, 
Mich. 

Great strides toward a fairer and 
sounder breeding-record system have 
been made with dairy cows. Yet we 
find too many records not made under 
comparable conditions. In a coopera- 
tive enterprise of great value and mag- 
nitude, the Bureau of Dairy Industry 
and many states are making dam- 
daughter comparisons in proving bulls 
and then maintaining a very reliable 
index of all sires proved in dairy herd 
improvement units. Under our present 
conditions dairy breeding is a specu- 
lative process at best. Relief is not to 
be found either in purebreds as such or 
championships at the big fairs. 

By actual breeding experiments, the 
Bureau of Dairy Industry has dis- 
covered and developed bulls which are 
“homozygous” for high productive 
qualities. These bulls have been 
“farmed out” in working herds and 
many of them have continued to prove 
that genes for high production will 
carry on into succeeding generations. 
The Bureau has also conducted some 
outstanding trials over five or six gen- 
erations with breed crosses. These 
show that there is something besides 
pedigrees and show-ring records in at- 
tainment of consistently high produc- 
tion of milk and butter fat. 





Left—untreated onion; Right—treated with MH-40 


Naugatuck nips 
gforage growth in bud ! 


Naugatuck Chemical has good reason to 
believe it has dealt a death blow to destruc- 
tive storage growth of crops such as onions. 
The reason is a unique new chemical—a 
water-soluble salt containing 40% maleic 
hydrazide and called MH-40.* 

Since its discovery in 1947, Naugatuck’s 
research scientists, working in cooperation 
with more than 250 experiment stations 
and other agriculturists, have found hun- 
dreds of potential uses for MH-40. One 
development was for the inhibition of stor- 
age growth, so growers need no longer fear 
its sprouting and shriveling effect on crops. 

Today MH-40 is commercially available 
as a grass inhibitor and wild-onion killer. 
Soon it will be made available as a storage 
growth inhibitor, too! *u.s. pat. No. 2,614,916 


MH-40 is one more example of Naugatuck know- 
how at work, always striving to introduce new 
and better products to the agricultural field. 


UNITED STATES 
RUBBER COMPANY 
Naugatuck Chemical Division, Naugatuck, Conn. 
roducers of seed protectants, fungi- 
cides, miticides, insecticides, growth 
retardants, herbicides; Spergon, Phy- 
gon, Aramite, Synklor, MH, Alanap. 
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Purebred breeders of hogs and cattle 
have at times looked askance—or even 
worse—at the well-meant efforts of ex- 
perimenters to establish systems that 
might interfere with their welfare. 
There has been a strong hint that some 
day the livestock breeders would be out 
of business. This idea is premature and 
probably unfounded. 


N the case of corn these days, the 

reverse is true. Farmers no longer 
attempt to produce their own supply of 
seeding ears. All go back time and 
time again to the manufacturers in mass 
production of hybrid corn. Their busi- 
ness is fortunately secure as long as 
they “do right by our Nell.” Farmers 
have taken to the new scheme with 
alacrity and nary any complaint to 
speak of. They have stopped fooling 
around hunting good ears at random 
from wind-pollinated matings. They 


go each year to the corn breeding fac- 
tories. 
Today we hear much mention of the 


not distant time when hog growers for 
pork’s sake will continually return to 
purebred breeders for their own founda- 
tion stock of sows and boars, and at the 
same time be using all the new facts 
of science. This visions a time when 
certain purebred breeders of hogs will 
maintain in “homozygous” form the 
foundation stock to furnish boars to 
the practical feed-lotter. Another group 
of breeders meanwhile will be in busi- 
ness to furnish in “homozygous” form 
line-bred sows which have been proved 
to combine well with the aforesaid 
strains of boars. That may be com- 
plicated as the deuce, but show us a 
single new advance in farming that 
isn’t somewhat that way. Certainly 
hybrid corn production and improve- 
ment are anything but simple. Yet 
farmers everywhere see the light, 
acknowledge the debt owing to re- 
search, and stand ready to make it 
work as far as they are able, weather 
willing. 

Having noted a few of these points 
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in passing, let’s come to the last notch 
and frankly admit that environment 
and what we have to do with on the 
farm will often make or mar these 
projected breeding plans. Corn breed- 
ing and distribution are simple at best 
when compared with the things and 
forces a farmer must reckon with in 
raising a good crop. Likewise with 
livestock, wonders cannot be performed 
under adverse situations. Most of the 
thinkers we meet therefore believe that 
general all-around good farming prac- 
tices are what count. The sum total of 
all the advisable practices which go 
to the making of a bumper crop or the 
making of a milk record are indis- 
pensable to success. 


E can go to the professional “pig- 

gery” or the nearest good “hatch- 
ery” and buy excellent specimens of im- 
proved hogs and poultry without doing 
all the detailed chores it takes to in- 
cubate and farrow the youngsters. 
That’s progress of a practical kind, but 
it never releases the farmer who buys 
such starting stock from all the other 
important factors of environment which 
will affect the end result. 

I am not one who fears the advent 
of “synthetic” farming or the ability of 
urban people to escape the food bills 
through hydroponic cropping. There 
is going to be enough detail work for 
a reduced number of farm hands and 
operators if they manage to feed a 
rapidly rising population. 

Yet if science can lay hold fast on 
some of the imponderables that have 
balked successful farming enterprises 
and donate to agriculture a surer system 
of plant and animal production, with 
less loss and hazard, I am certain that 
it will be worth more than price sup- 
ports or surplus removal. Having thus 
laid myself wide open for argument 
and disagreement, it’s a good time to 
conclude—right when hybrid corn has 
boosted the 1954 crop over the three- 
billion-bushel mark, and there are not 
enough high-geared hybrid animals to 
consume it at a profit. 


Time Proven LaMotte 
Soil Testing Apparatus 


LaMotte Soil Testing Service is the 
direct result of 30 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi- 
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com- 
pensate for any special soil conditions 
encountered. 


Methods for the following are available 
in single units or in combination sets: 
Ammonia Nitrogen tron 

Nitrate Nitrogen pH (acidity & alka- 
Nitrite Nitrogen linity) 

Available Potash Manganese 

Available Phospherus Magnesium 

Chlorides Aluminum 

Sulfates Replaceable Calcium 


Tests for Organic Matter and Nutrient 


Solutions (hydroculture) furnished only 
as separate units. 


LaMotte Combination 
Soil Testing Outfit 


Standard model for pH, Nitrate, Phos- 
phorus and Potash. Complete with 
instructions. 


Illustrated literature will be sent upon 
request without obligation. 


LaMotte Chemical 


Products Co. 
Dept. BC Towson 4, Md. 
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FREE LOAN OF EDUCATIONAL FILMS 


The American Potash Institute will be pleased to loan to educational 
organizations, agricultural advisory groups, responsible farm associa- 
tions, and members of the fertilizer trade the motion pictures listed 
below. This service is free except for shipping charges. 


FILMS (ALL 16 MM. AND IN COLOR) 


The Plant Speaks Thru Deficiency Symptoms (Sound, running time 25 min. 
on 800-ft. reel.) 

The Plant Speaks, Soil Tests Tell Us Why (Sound, running time 10 min. on 
400-ft. reel.) 

The Plant Speaks Thru Tissue Tests (Sound, running time 14 min. on 400-ft. reel.) 

The Plant Speaks Thru Leaf Analysis (Sound, running time 18 min. on 800-ft. reel.) 

Save That Soil (Sound, running time 28 min. on 1200-ft. reel.) 

Borax From Desert to Farm (Sound, running time 25 min. or. 1200-ft. reel.) 

Potash Production in America (Sound, running time 25 min. on 800-ft. reel.) 

In the Clover (Sound, running time 25 min. on 800-ft. reel.) 


In Canada: The Plant Speaks Thru Deficiency Symptoms 
The Plant Speaks, Soil Tests Tell Us Why 
The Plant Speaks Thru Tissue Tests 
The Plant Speaks Thru Leaf Analysis 
Borax From Desert to Farm 
Potash Production in America 


DISTRIBUTORS 
Northeast: Educational Film Library, Syracuse University, Syracuse 10, N. Y. 


Southeast: Vocational Film Library, Department of Agricultural Education, 
North Carolina State College, Raleigh, North Carolina. 


Lower Mississippi Valley and Southwest: Bureau of Film Service, Department 
of Educational Extension, Oklahoma A & M College, Stillwater, Oklahoma. 


Midwest: Visual Aid Service, University Extension, University of [Illinois, 
Champaign, Illinois. 

West: Department of Visual Education, University of California, Berkeley 4, 
California. 


Department of Visual Education, University of California Extension, 
05 Hilgard Ave., Los Angeles 24, California. 
Department of Visual Instruction, Oregon State College, Corvallis, Oregon. 
Bureau of Visual Teaching, State College of Washington, Pullman, Wash- 
ington. 
Canada: Canadian Film Institute, 172 Wellington Street, Ottawa, Ontario. 
For the Province of Ontario: Distribution Services, Ontario Agricultural College, 
Guelph, Ontario. 
IMPORTANT 
Requests should be made well in advance and should include informa- 
tion as to group before which the film is to be shown, date of exhibition 
(alternative dates if possible), and period of loan. 


Request bookings from your nearest distributor. 
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AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 


crop management is available for distribution. 


We shall be glad to send 


these upon request and in reasonable amounts as long as our supply lasts. 


Reprints 


28-12-45 Better Corn Lag tee (Circular) 

F-3-40 When Fertilizing, Consider Plant-food 
Content of Crops 

S-5-40 What is the Matter with Your Soil? 

Y-5-43 Value & Limitations of Methods of 
Diagnosing Plant Nutrient Needs 

A-1-44 What’s in That Fertilizer Bag? 

inte Leaf Analysis—A Guide to Better 

8 

P-3-45 + ll Fertility in the Orchard 

Z-5-45 Alfalfa—The Aristocrat 

O0O-8-45 Potash Fertilizers Are Needed on 
Many Midwestern Farms 

ZZ-11-45 First Things First in Soil Fertility 

T-4-46 Potash Lwusses on the Dairy Farm 

Y-5-46 Learm Hunger Signs of Crops 

I-2-47 Fertilizers and Human Health 

T-4-47 Fertilizer Practices for Profitable 
Tobaceo 

AA-5-47 The Potassium Content of Farm 


Crops 

TT-11-47 Hew Different Plant Nutrients In- 
fluence Plant Growth 

VV-11-47 Are You Pasture Conscious? 

R-4-48 Needs of the Corn Crop 

X-6-48 Applying Fertilizers in Solution 

AA-6-48 The Chemical Composition of Agri- 
cultural Potash Salts 

GG-10-48 Starved Plants Shew Their Hunger 

OO-11-48 The Use of Soil Sampling Tubes 

KK-10-49 An Approved Soybean Program 
fer North Carolina 

SS-12-49 Fertilizing Vegetable Crops 

F-1-50 A Simplified Field Test for Deter- 
mining Potassium in Plant Tissue 

K-3-50 Metering Dry Fertilizers and Soil 
Amendments into Irrigation System: 

V-5-50 Potassium Cures Cherry Curl Leaf 

X-5-50 Fertilizers Help Make Humus 

BB-8-50 Trends in Soil Management of 
Peach Orchards 

11-11-50 Tree ag weet and Leaf Analysis 

otash Needs 
I-2-51 Soil Treatment Improves Soybeans 
X-8-51 Orchard Fertilization Ground and 


Foliage 
sae Sow Plants Must Be Well Nour- 
CC-10-51 Preducing Small Grain More Effi- 
cient! 


y 

EE-10-51 Rotation Fertilization 

GG-11-51 Fertilizer Recommendations Based 
on Soil Tests 

II-12-51 Pasture Improvement With 10-10- 
10 Fertilizer 

JJ-12-51 Soil Fertility and Pastures 

KK-12-51 Potassium in Animal Nutrition 

A-1-52 Research Points the Way te Higher 
Levels of Peanut Production 

D-2-52 Boron for Forage Crops 

E-2-52 Ladino Clover—lIts Mineral Require- 
ments & Chemical Composition 

H-3-52 The Relative Merits of Inorganic & 
Organic Sources of Plant Nutrients 


L-4-52 Efficient Use of Fertilizer in the 
Southern Region 

O-4-52 Tomate Production for the Canning 
Industry 

Q-5-52 Petassium-nitrogen Balance for High 
Corn Yields 


R-5-52 Why Plants Differ in Fertilizer Need 
and Mineral Composition 

T-8-52 Fertilizers Used in 1951 by New York 
Tomate Growers 

V-8-52 Gro Better Turnips 

X-10-52 The meral Uptake by the Sweet 
Potato 

Y-10-52 The Nutrition of Muck Crops 

CC-12-52 The Leaf Analysis Approach to 
Crop Nutrition 

DD-12-52 Potash Deficiency of Reforested 
Pine and Spruce Stands in Northern 
New York 

EE-12-52 Flue-cured Tobacco Fertilizers of 
the Future. 

A-1-53—Phosphate and Potash Effects on 
Ladino Clover Swards 

B-1-53—Commercial Fertilizer Is a Sound 
Investment 

C-1-53——-Wisconsin’s Soil Bank Balances Are 
Running Low on Nitrogen and Potash 

F-2-53—Grasses and Weeds—The Potash 
Robbers 

H-2-53—The Diagnostic Approach in Corn 
Fertilizer Demonstrations in Min- 
nesota 

I-2-53—Sericea Is a Good Drought Crop 

J-3-53—Balanced Nutrition Improves Win- 
ter Wheat Root Survival 

K-3-53—Kudzu Keeps Growing During 
Droughts 

L-3-53—The Benedict Demonstration Farm 

M-3-53—Soil Testing in New Jersey 

N-4-53—Coastal Bermuda—A _ Triple-threat 
Grass on the Cattleman’s Team 

0-4-53—Some Aspects of Fertilizer Use for 
Potato Production and Tuber Quality 

P-4-53——Learning How to Make Profits from 
Sweet Potatoes 

Q-4-58—The Fertilization and Culture of 
Rosa Multiflora in Northern Indiana 

R-4-58—-The Sandy Soils of Florida Need 
Potash for Pastures 

S-5-53—More Cotton on Less Land 

T-5-53—Trefoil Is Different 

U-5-53—Grassland Farming Is Planned Pros- 
perity 

V-5-53—-Common Sense Management of 
Southern Pastures 

W-6-53—The Development of the American 
Potash Industry 

X-6-53—Pecan Variety Performance Before 
and After Orchard Was Grazed 

Y-6-53—Alfalfa Seed Production in Ala- 
bama as Affected by Various Treat- 
ments 
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The saleswoman at the perfume 
counter held out a small vial. “This 
brand,” she said nonchalantly, “has 
proved quite effective. It has a chloro- 
form base.” 

* * * 


A red-headed Irish boy once applied 
for a position in a messenger office. 
The manager, after hiring him, sent 
him on an errand in one of the most 
fashionable districts. Half an hour 
later the manager was called to the 
phone and the following conversation 
took place: 


“Have you a red-headed boy work- 
ing for you?” 

“— 

“Well, this is the janitor at the Oak- 
wood Apartments, where your boy came 


to deliver a message. He insisted on 
coming in the front way and was so 
persistent that I was forced to draw 
a gun.” 
“Good heavens! 
him, did you?” 
“No, but I want my gun back.” 


You didn’t shoot 


* * * 


An old Negro got up at revival meet- 
ing and said: “Brudders an’ sisters, you 
knows an’ Ah knows dat I ain’t been 
what I oughter been. I’se robbed hen- 
roosts and stole hogs, and tole lies, and 
got drunk, an slashed folks wi’ my 
razor and shot craps, and cussed an’ 
swore; but Ah thank de Lord de’s one 
thing Ah ain’t nebber done; Ah ain’t 
nebber lost mah religion.” 


Jack: “You know, drinking makes 
you look so beautiful.” 

Edith: “But I haven’t been drinking.” 

Jack: “No, but I have.” 


* * * 


The preacher was out on the golf 
course, and thought a small moral lesson 
might not be amiss. 

Minister (timidly): “I notice that 
the players who get the lowest scores 
are not those who swear.” 

Gloomy Golfer (as he dug another 
slice of turf): “What the hell have they 
got to swear about?” 


* * * 


“Look,” said the nurse to the brand- 
“ere ” 
new father, “it’s a male. 
“Yes, I know,” said the father, “but 
a male what?” 


* * * 


Quizzing a bunch of rookies, the 
sergeant asked, “Johnson, when you 
clean a rifle, what’s the first thing you 
do?” 

“Look at the number,” the private 
answered promptly. 

“Now what on earth has that got to 
do with anything?” the sergeant de- 
manded. 

“Just want to make sure,” explained 
Johnson, “that I’m cleaning my own 
gun.” 

* * * 

Asked: “Do you prefer monogamy 
or polygamy?” a film director said, 
“It all depends. In my own home, 
I like monogamy. But for the office, 
give me light oak every time.” 





$1 T0 $2 SPENT ON 
FERTILIZER BORATES 


CAN GIVE YOU AN 
EXTRA TON OF HIGH 
QUALITY ALFALFA 
PER ACRE! 


Yes, Boron means bigger crops of bet- 
ter quality! Alfalfa responds so readily 
to Boron that, in some cases, yield per 
acre is doubled. To put Boron back 
into the soil, use FERTILIZER BORATE— 
HIGH GRADE .. . it’s the low-cost fer- 
tilizer borax, rich in Boron. (Contains 
approximately 121% borax equivalent). 


FERTILIZER BORATE—HIGH GRADE, is an 
Ore concentrate developed especially 
for fertilizer use. Because its water con- 


Sie 


Borated Fertilizers pa 


3 ways on Alfalfa 
1. EXTRA YIELDS 2, BETTER QUALITY 
3. LONGER LIFE STANDS 


tent is held to about 24% (5 mols) 
this material saves you money in costs 
of transportation, storage, handling, 
etc. Only 83 Ibs of FERTILIZER BORATE 
HIGH GRADE is required for each 100 
Ibs. borax guaranteed in formulated 
mixtures. Available in two particle 
sizes; a fine mesh for adding to mixed 
fertilizers . . . a coarse mesh for direct 
application. County Agents or State 
Experimental Stations should be con- 
sulted for detailed recommendations. 


Write today for literature and quotations on 
Fertilizer Borate— The Low-Cost Fertilizer Borax 


pp Neva reverent iton 


AGRICULTURAL OFFICES 


© P.O. Box 229 
East Alton, Illinois 


PACIFIC COAST BORAX CO. 


®@ 1s? National Bank Bidg. 
Auburn, Alabama 


100 PARK AVENUE 2295 LUMBER STREET 630 SHATTO PLACE 
NEW YORK 17,N.Y. CHICAGO 16, ILLINOIS LOS ANGELES 5, CALIF 
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